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The Fourth International Congress of Entomology held at Cornell 
University, Ithaca, New York, August 12-18, is an important milestone 
in the history and progress of Entomology. Those who attended will 
never forget it. All preceding Congresses have been held in Europe 
and those who have attended them consider this Congress one of the 
most successful thus far held. There were 38 nations represented by 
delegates, and 625 persons registered as being in attendance, of which 
134 were from foreign countries. 

Probably no American univers‘ty is in a better position to stage such 
a gathering than Cornell. The beautiful setting of the campus, charm- 
ing environs, magnificent physical equipment of the University, weli- 
considered and well-executed plans, and courtesy and thoughtfulness of 
all members of the local committee, and the fine weather, combined to 
make the week one of unalloyed delight to the visitors. 

It was fitting that this Congress should be held at Cornell, one of the 
first universities in the country to establish a department of Entomology, 
and the scene of Professor Comstock’s labors for more than half a cen- 
tury. It was also fitting that Dr. L. O. Howard, the first or one of the 
first of Comstock’s students to graduate from Cornell, should be Presi- 
dent of the Congress, preside at the sessions and deliver the presidential 
address. Had Professor Comstock’s health been spared so that he 
might have attended and taken part in the Congress, our cup would have 
been full indeed. All attending Entomologists were gratified that Mrs. 
Comstock attended the meetings and took an active part in entertaining 
the visitors. 

As an American attending for the first time one of these Interna- 
tional Congresses of Entomology, the writer was particularly impressed 
by two points: 
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(1) The recent increase in research in economic entomology in 
foreign countries, particularly in Europe — 

(2) The comparatively large number of foreign entomologists 
who speak English. 


International meetings of this character where men in similar scien- 
tific work may meet and become acquainted, and exchange opinions 
and experiences,—are of the greatest benefit, not only to Entomology 
but to the whole world. Each may learn the viewpoints of the other 
men and all can then better understand each other, thus minimizing the 
danger of those petty frictions and misunderstandings which are all too 
often the beginnings of conflict between nations. 

A very pleasant affair was the banquet Friday evening at which 350 
were present. It was splendidly managed by Dr. Howard as toastmaster, 
who called upon the official delegates from the foreign countries, ask- 
ing each to respond in his own language. At the close of the banquet, 
a well-deserved tribute was paid to Dr. Howard. 

At the general session, August 16, a graceful and courteous honor 
was conferred upon Dr. W. J. Holland on his eightieth birthday by 
electing him to honorary membership of the Congress. Later in the 
session honorary membership was conferred upon Dr. S. A. Forbes, 
who is eighty-four. 

There were many factors contributing to make this Congress a suc- 
cess. To Cornell University and the Geneva Experimen: Station, and 
their departments of Entomology, we owe a debt of gratitude, and es- 
pecially to those members of the local committee who labored so unceas- 
ingly and successfully for the comfort and entertainment of the visiting 
entomologists. Apparently no detail had been forgotten or overlooked. 

On Wednesday, August 15, all meetings were held at the Agricultural 
Experiment Station at Geneva, an excursion having been arranged for 
the purpose. There were some 15 excursions, with still others for the 
women, provided for those who wished to see something of the Univer- 
sity, the city of Ithaca and the natural beauty and other interesting 
features of the surrounding country. One of the most interesting of 
these was a visit to Taughannock Falls and a picnic supper followed by 
a talk about the Indians: of New York State. illustrated by songs and 
dances by three of these Indians in gala dress. 

The next Congress of Entomology will be held in Paris in 1932, and 
American Entomologists are already making plans to save up money so 


that they can go. 
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Foreign nations were represented by delegates in attendance as 
follows: 


Argentina: A. C. Bollini, Mrs. A. C. Bollini. 

Armenia: V. S. Dakessian. 

Australia: W. C. Gurney, F. G. Holdaway, R. J. Tillyard. 

Austria: F. Heikertinger. 

Belgium: A. Ball, A. d’Orchymont, Miss L. d’Orchymont. 

Bulgaria: P. Tschorbadjieff. 

Canada: A. W. Baker, W. H. Brittain, W. J. Brown, H. G. Crawford, J. D. Det- 
wiler, E. M. DuPorte, Norma Ford, W. A. Fowler, A. Gibson, S. Hadwen, E. H. 
Hinman, A. Kelsall, K. M. King, A. G. Lochhead, G. Maheux, L. S. McLaine, 
A. V. Mitchener, A. G. Prince, W. A. Ross, G. J. Spencer, C. S. Thompson, 

x. S. Walley. 

Chili: A. Graf. 

China: E. C. Faust, C. C. Wang. 

Cuba: A. Marchan, D. L. Van Dine. 

Czechoslovakia: J. Samal, F. Rambousek. 

Denmark: K. L. Henriksen, J. P. Kryger, M. Thomsen. 

Egypt: H. C. Efflatoun, Bey. 

England: M. Cameron, J. E. Collin, L. E. S. Eastham, F. W. Edwards, Mrs. F. M. 
Edwards, G. Fox-Wilson, J. C. F. Fryer, Chas. Hose, Mrs. Chas. Hose, A. D. 
Imms, Miss D. J. Jackson, K. Jordan, Miss Hildegard Jordan, Miss Ada Jordan, 
L. B. Prout, N. D. Riley, O. W. Richards, G. Talbot, W. K. Tams, J. Waterston. 

Finland: U. Saalas, Mrs. A. L. Saalas, N. A. Vappula. 

France: E. L. Bouvier, R. Jeannel, Percy Lathy, Robt. Regnier, Mme. E. Regnier, 
B. Trouvelot, P. Vayssi’ re. 

Germany: K. W. Baunacke, M. Dingler, H. A. Eidmann, G. Enderlein, W. Horn, 
E. Martini, M. Schwartz, Miss E. Skwarra, J. Sainte Claire Deville, F. Stell- 
waag, Baron K. von Rosen. 

Greece: G. W. Herrick. 

Guatemala: J. M. Novella. 

Hawaii: F. A. Muir, E. P. Mumford, Mary H. Swezey, O. H. Sewzey. 

Hungary: R. Streda. 

India: Y. P. Bhosale. 

Ireland: John Carroll 

Italy: E. Gridelli, F. Silvestri. 

Japan: S. Inomata, L. Watanabe. 

Mexico: A. Dampf. 

Netherlands: J. B. Corporaal, L. A. H. Peters, Mrs. L. A. H. Peters, W. Roepke. 

New Zealand: E. Marsden. 

Norway: L. R. Natvig. 

Poland: R. Bledowski. 

Porto Rico: S. T. Danforth, A. S. Muller, J. Nolla. 

Rumania: W. Knechtel. 

Russia: W. W. Alpatov, P. I. Adrianov, N. N. Bogdanoff-Katjkov, T. Dobzhansky, 
L. N. Filipjev, D. Kashkarov, A. B. Martinov, V. Nikolsky, I. A. Parfentjev, 
M. I. Rimsky-Korsakov, P. Zaitzev. 

Scotland: G. B. Bisset. 
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South Africa: F. W. Pettey, Mrs. F. W. Pettey, S. F. Skaife. 

Spain: C. Bolivar y Pieltain, G. Ceballos, J. Nonell y Comas, F. Silvella, D. D. 
de Torres. 

Sweden: N. A. Kemner, I. Tragardh, Mrs. D. E. Tragardh. 

Venezuela: P. R. Rincones 


The meetings of the Congress consisted of a general session each day 
usually in the morning, and twelve divisions or sections, usually meeting 
in the afternoon and papers were presented at each. Altogether 160 
papers, 12 symposia or forum discussions, and two demonstrations 
were given, grouped as follows: 


No. No. No. 
PAPERS ForuM SUBJECTS DEMONSTRATIONS 
GE ESET eT Eee 19 
Nomenclature and bibliography... .. . 4 3 
Ecology . Baths Ware ae a alsa cag 7 
Medical and V eterinary . pieaae ks 13 
Systematic and Zocmeegrephy 19 6 
Morphology, Physiology, Embry ology 
EE ee eee 14 
ES ee re ee - 1a 2 2 
ee ere ere 15 
Economic Entomology 
Cereal and Forage insects....... 29 
Citrus Fruit insects ; y 1 
Deciduous Fruit insects... . 6 
Cottom imeects...... 2.2.55. acpi 9 
Insecticides and appliances...... 5 
aS Wa dee k woe ens 60K eS 160 12 2 


As several of the sections were in session at the same time it was im- 
possible for any one person to hear all of the papers, or even all whicit 
interested him, but with the large number of papers presented, probably 
no better arrangement could have been made. Some of the papers 
might have been shorter or only a summary given, thus allowing more 
time for discussion, but on the whole, the meetings passed off smoothly 
and pleasantly. 

The proceedings of this Congress will be published in Europe, but as 
some time may elapse before the volume appears, a glance over the 
titles included in this issue will give a fair idea of the scope and charac- 
ter of the papers presented. 

A group picture of the Congress was taken on Tuesday, August 14, 
and is reproduced in this issue. 
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PROGRAM 


Space prohibits printing the entire program. The titles and authors 
of the papers presented at the meetings are listed below, though not 
necessarily in the order given. 


GENERAL SESSION 


Addresses of Welcome: Deans W. A. Hammond and Albert R. Mann, Ithaca, N. Y. 

Address of the President: Dr. L. O. Howard, Washington, D. C. 

Le peuplement de l’Amerique de Nord par les Trechinae: Dr. René G. Jeannel, Paris, 
France. 

Fauna of the Soil in Swedish forests: Dr. I. Tragardh, Stockholm, Sweden. 

Problems of distribution and variation of North American fleas: Dr. Karl Jordan, 
Tring, England. 

Saturnides Americains: Dr. E. L. Bouvier, Paris, France. 

Seuchen und Klima, von Standpunkt des Entomologen: Dr. Erich Martini, Hamburg, 
Germany. 

On the splitting influence of the increase of Entomological knowledge and the enigma 
of species: Dr. Walther Horn, Berlin-Dahlem, Germany. 

The relation of taxonomy to other branches of Entomology: Dr. Filippo Silvestri, 
Portici, Italy. 

A neotropical myrmecophyte (Cordia aliiodora) and its tenants: Dr. W. M. Wheeler, 
Forest Hills, Mass. 

Insect inhabitants of the upper air: Dr. E. P. Felt, Stamford, Conn. 

The mutual relations of museums of science and taxonomic specialists: Dr. W. J. 
Holland, Pittsburgh, Pa. 

Fresh-water living Hymenopterous parasites in Russia: Professor M. N. Rimsky- 
Korsakov, Leningrad, Russia. 

Development of entomological science in Egypt: Dr. Hassan Efflatoun, Bey, Giza, 
Egypt. 

Restrictions enforced by the United States on entry of foreign plants and plant 
products for the purpose of excluding new and dangerous pests: Dr. C. L. Marlatt, 
Washington, D.C. 

The share of the Netherlands in the development of Entomology in past centuries: 
J. B. Corporaal, Amsterdam, Holland. 

Das mimicryproblem und seine Schwesterprobleme: Dr. Franz Heikertinger, Vienna, 
Austria. 

Biological control of noxious weeds: Dr. R. I. Tillyard, Canberra, F. C. T. Australia. 

Insect Control of noxious weeds: Dr. A. D. Imms, Harpenden, England. 

Adaptations which prevent or hinder inbreeding in insects: E. B. Poulton, Oxford, 
England (read by D. N. Riley). 


NOMENCLATURE AND BIBLIOGRAPHY 


The future of zoological nomenclature: Charles W. Stiles, Washington, D. C. 

A protest against the use of abbreviations in original descriptions: J. E. Collin, 
London, England. 

Sur la designation des genotypes: René G. Jeannel, Paris, France. 

Das Kontinuitatsprinzip in der Nomenclature: F. Heikertinger, Vienna, Austria. 
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Forum Discussions 


The theory of nomenclature: Discussion leaders: F. Heikertinger, Vienna, Austria; 
C. H. Kennedy, Columbus, Ohio; F. Muir, Honolulu, H. T.; G. Talbot, Surrey, 
W. H. T. Tams, London, and Kari Jordan, Tring, England. 

Family names: Discussion leaders: Ganther Enderlein, Berlin, Germany; A. L. 
Melander, New York, N. Y.; G. F. Ferris, Palo Alto, Cal., F. Muir, Honolulu, 
H. T.; W. H. T. Tams, London, and Karl Jordan, Tring, England. 

Other problems in nomenclature: Discussion leaders: L. B. Prout, London, England; 
Myron H. Swenk, Lincoln, Nebr. 


ECOLOGY 


The measurement of the effect of ecological factors: Royal N. Chapman, St. Paul, 
Minn. 

(Title not given on program): Paul I. Adrianov, Moscow, Russia. 

Notes on some cavernicolous Tomoceridae and Sminthuridae from Spain: F. Bonet, 
Madrid, Spain (read by Demetrio D. de Torres). 

On the relation between the color of silk worms and the environment: Kanji Wata- 
nabe, Tokyo, Japan. 

The insect fauna of thermal springs: Charles T. Brues, Forest Hills, Mass. 

Communication between members of a termite colony: Alfred E. Emerson, Pitts- 
burgh, Pa. 

Morphological and ecological studies on Chrysopidae: Miss Cebeova, Prague. 
Czecho-Slovakia (Read by J. S4mal). 

The Doryloxenus of Java and Wasmann’s hypothesis on their host change: N. A. 
Kemmer, Stockholm, Sweden. 


MEDICAL AND VETERINARY ENTOMOLOGY 


Arthropods as intermediate hosts of Helminths: M. C. Hall, Washington, D. C. 

Arthropods in the transmission of Tularaemia: Edward Francis, Washington, D. C. 

Rocky Mountain spotted fever: R. R. Parker, Hamilton, Mont. 

The insect carrier of Onchocerca volvulus in Liberia, Joseph Bequaert, Boston, Mass. 

Some poisonous arthropods of North and Central America: W. J. Baerg, Fayette- 
ville, Ark. 

Environmental factors and mosquito breeding: Willem Rudolfs, New Brunswick, N.J. 

Anopheline investigations in California (lantern): W. B. Herms, Berkeley, Cal. 

Mosquitoes in China and their potential relationship to human diseases: E. C. Faust, 
Peking, China. 

Beeinflussung der Farbe von Miucken und ihren Larven: E. Martini, Hamburg, 
Germany. 

The cattle grub (Hypoderma) problem from an international point of view (lantern): 
F. C. Bishopp, Washington, D. C. 

On the development of malaria parasites in the mosquito host (lantern): W. V. King, 
Mound, La. 

The present status of our knowledge of the Nyssorhynchus group of tropical Ameri- 
can anophelines: F. M. Root, Baltimore, Md. 

Animal coloration and its relation to parasitic attack: Seymour Hadwen, Saskatoon, 
Saskatchewan, Canada. 
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SYSTEMATIC ENTOMOLOGY AND ZOOGEOGRAPHY 


The regional museum and one of its problems: E. P. Van Duzee, San Francisco, Cal. 

Observations sur quelques coccides: P. Vayssiére, Paris, France. 

Remarks on the Keys of genera of European chalcid flies: J. P. Kryger, Gentofte, 
Denmark. 

Particulars of the morphology and the geographical distribution of American Neo- 
hydrophilus: Armand d’Orchymont, Brussels, Belgium. 

The C. F. Baker collection of Malayan insects: R. A. Cushman, Washington, D. C. 

The Permian fossil entomofauna of North Russia and its relation to the Kansan: 
Andreas B. Martynow, Leningrad, Russia. 

The geographical distribution of insects in Russia: I. N. Filipjev, Leningrad, Russia. 

The influence which geographical distribution has had in production of the insect 
fauna of North America: E. C. Van Dyke, Berkeley, Cal. 

The origin of the Hawaiian odonate fauna and its evolution within the islands: 
Clarence H. Kennedy, Columbus, Ohio. 

An account of a collecting trip to Patagonia and southern Chile: F. W. Edwards, 
London, England. 

The future of insect taxonomy: Walther Horn, Berlin-Dahlem, Germany. 

On the classification of beetles according to larval characters: A. G. Boving, Washing- 
ton, D. C. 

The significance of odonate larvae for general entomology: Philip P. Calvert, Phila- 
delphia, Pa. 

Evolution of the Odonata: R. J. Tillyard, Canberra, F.C. T., Australia. . 

A palearctic satyrid: species in the making. A. Avinoff, Pittsburgh, Pa. 

The role of function in taxonomy, and its relationship to the genitalia in insects: 
F. Muir, Honolulu, H. T. 

The preparation for description and preservation of minute Hymenoptera: James 
Waterston, London, England. 

Notes on holarctic Anastatus, with special reference to the name of gipsy moth para- 
sites: C. Bolivar y. Pieltain, Madrid, Spain. 


Forum DIscussIons 


Taxonomy and phylogenetic groups: Discussion leaders: K. L. Hendrickson, Copen- 
hagen, Denmark; Philip P. Calvert, Philadelphia, Pa.; F. Muir, Honolulu, H. T.; 
E. Martini, Hamburg, Germany; G. F. Ferris, Palo Alto, Cal.; Karl Jordan, 
Tring, England. 

Catalogs: Discussion leaders: Antoine J. Ball, Brussels, Belgium; H. M. Parshley, 
Northampton, Mass.; F. Muir, Honolulu, H. T.; Karl Jordan, Tring, G. Talbot, 
Surrey, England; E. T. Cresson Jr., Philadelphia. Pa. 

Types: Discussion leaders: James Waterston, London, England; W. J. Holland, 
Pittsburgh, Pa.; F. Muir, Honolulu, H. T.; Karl Jordan, Tring; G. Talbot, 
Surrey, England; F. G. Rambousek, Prague, Czecho-Slovakia. 

The need of an international institute of entomology: Discussion leaders: Walther 
Horn, Berlin-Dahlem, Germany; J. D. Hood, Rochester, N. Y. 

Collections: Discussion leaders: René G. Jeannel, Paris, France; E. P. Van Duzee, 
San Francisco, Cal. 

Determinations. Discussion leaders: J. B. Corporaal, Amsterdam, Holland; Harold 
Morrison, Washington, D. C.; F. Muir, Honolulu, H. T.; Karl Jordan, Tring, 


England. 
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MorpPHOLoGY, PHysioLoGy, EMBRYOLOGY AND GENETICS 


Some new anatomical observations bearing on the interrelationships of Arthropoda: 
R. E. Snodgrass, Washington, D. C. 

Segmentation of the Arthropod head: K. L. Henriksen, Copenhagen, Denmark. 

Der Einfluss der temperatur auf Eizahl und Eiablage der Lepidopteren: H. A. Eid- 
mann, Munich, Germany. 

Insect polyembryony: R. W. Leiby, Raleigh, N. C. 

The postembryonic development of Phaenoserphus viator, a Proctotrypid parasite of 
the larva of Pterostichus niger; L. E. S. Eastham, Cambridge, England. 

Periodic reversal of heart action in the silk worm moth and pupa: J. H. Gerould, 
Hanover, N. H. 

Metabolism in insects: J. H. Bodine, Philadelphia, Pa. 

Ueber den Laut-apparat der Fléhe: Ganther Enderlein, Berlin, Germany. 

The problem of the origin of geographical variation in the Coccinellidae: Th. Dob- 
zhansky, Leningrad, Russia. 

A new method for making microscopic slides of aphids: Walter Roepke, Wageningen, 
Holland. 

Bau und Funktion des Graber’schen Organs den Tabanidenlarven: K. W. Baunacke, 
Dresden, Germany. 

On the morphology of the female genital organs of the insects belonging to the 
panorpoid complex: Alfons Dampf, San Jacinto, Mexico. 

Sex-determination in Lecanium: Mathias Thomsen, Copenhagen, Denmark. 

Genetics of the Tortricid moth, Acalla comariana: J. F. C. Fryer, Herts, England. 


APICULTURE 


Variations in honeybees from the theoretical and practical points of view: W. W. 
Alpatov, Moscow, Russia. 

Reactions of light in honeybees: Lloyd M. Bertholf, Baltimore, Md. 

Sugar metabolism in honeybee larvae: Ethel Ronzoni and George H. Bishop, St. 
Louis, Mo. 

Brood-rearing cycle of the Cyprian honeybee: W. J. Nolan, Washington, D. C. 

Effect of weather factors upon the flight activities of the honeybee: James I. Hamble- 
ton, Washington, D. C. 

Studies on the Etiology of European foulbrood: A. G. Lochhead, Ottawa, Canada. 

A septicemic condition of adult honeybees: Carlton E. Burnside, Washington, D. C. 

The minimum number of spores of Bacillus larvae necessary to infect a colony of 
honeybees: Arnold P. Sturtevant, Laramie, Wyoming. 

The employment of Caucasian bees in the fertilization of red clover: A. Skorikov, 
Leningrad, Russia (read by I. N. Filipjev). 

The work of the Moscow apicultural experiment station: A. F. Gubin, Moscow, 
Russia. 

Discussion of proposal made by Dr. Louis Bahr, Copenhagen, Denmark, regarding 
international cooperation in apiculture, with reading of a letter from him on 
the subject 

Discussion of proposal to affiliate the Apis Club (international) with the Interna- 
tional Congress of Entomology. 














October, '28] BRITTON: FOURTH INTERNATIONAL CONGRESS OF ENTOMOLOGY 659 


DEMONSTRATIONS 


Demonstration of artificial insemination of queen bees; three demonstrations by 
Lloyd R. Watson, Alfred, N. Y. 


Forest INsSECTs 


Ueber die Anwendung der Linien-abschatzung bei der Frequenzbestimmung von Forst- 
insekten: Uunio Saalas, Helsingfors, Finland. 

Termites modify building codes: T. E. Snyder, Washington, D. C. 

Die forstliche Bedeutung der Ameisen: H. A. Eidmann, Munich, Germany. 

The control of imported tree-defoliating insects: A. F. Burgess, Melrose Highlands, 
Mass. 

The organization and activities of the Division of Forest Insects: F. C. Craighead, 
Washington, D. C. 

The biology and injury of Monochammus galloprovincialis in the fir forests of the 
Volga: M. Rimsky-Korsakov, Leningrad, Russia. 

Silvicultural practices in the control of forest insects: E. N. Munns, Washington, D.C. 

Barkbeetle epidemics in relation to windfalls: J. M. Miller, Palo Alto, Cal. 

The larch sawfly and forestry: S. A. Graham, Ann Arbor, Mich. 

Some methods of analysing the fauna of a dying tree (lantern): Ivar Tragardh, 
Stockholm, Sweden. 

The present status of the leopard moth (Zeuzera pyrina) in the United States: W. E. 
Britton, New Haven, Conn. 

Acalla hastiana, the destroyer of willow trees in Czechoslovakia: Jaromir Sdmal, 
Prague, Czechoslovakia. 

Some factors influencing outbreaks of and control of shade-tree insects: William 
Middleton, Washington, D. C. 

An inquiry concerning the natural history of the white pine weevil (Pissodes strobi): 
T. C. Barnes, Cambridge, Mass. 

Preliminary observations on the pine tip moth on southern pine: Philip C. Wakeley, 
New Orleans, La. 


CEREAL AND TRUCK Crop INSECTS 

The problem of controlling underground insect pests: J. W. McColloch and W. P. 
Hayes, Manhattan, Kans. 

The value of quantitative methods of investigation of field crop insects with special 
reference to work with wireworms and cutworms: K. M. King, Saskatoon, 
Saskatchewan, Canada. 

Local conditions as influencing recommendations for the control of sugar cane insects: 
T. E. Holloway, New Orleans, La. 

Methods of fighting locusts in the Russian Soviet Socialistic Federate Republic: 
I. A. Parfentiev, Moscow, Russia. 

Parasites of the genus Diatraea: D. L. Van Dine, Central Baragua, Porto Rico. 

The problem of biological control of insects in Hawaii: F. Muir, Honolulu, H. T. 

Can we increase the usefulness of the egg parasite, Trichogramma minutum? W. E. 
Hinds, Baton Rouge, La. 

Present status of certain insect pests under biological control in Hawaii: O. H. 
Sewzey, Honolulu, H. T. 
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Atmospheric evaporation in relation to Mexican bean beetle abundance: A field study: 
N. F. Howard, Columbus, Ohio. 

The control of root-eating Scarabaeid grubs in Queensland canefields: Edmund Jarvis, 
Queensland, Australia. 

Hessian fly control in the United States: C. M. Packard, West Lafayette, Ind. 

The European corn borer, Pyrausta nubilalis Hubn.; its history and status as a 
problem in the United States: D. J. Caffrey, Arlington, Mass. 

The European corn borer, Pyrausta nubilalis Hubn.; its history and status as a 
problem in Canada: H. G. Crawford, Ottawa, Canada. 

Experimental studies on the effect of ‘‘Kambara” earth upon the double cocoon 
formation on the silk worm: S. Inomata, Tottori, Japan. 

Pea aphid investigations: J. E. Dudley, Jr., Madison, Wis. 

The use of hydrocyanic acid gas in the control of greenhouse insects: C. A. Weigel, 
Washington, D: C. 

The control of flour mill and stored grain insects: George A. Dean, Manhattan Kans. 

The alfalfa weevil: George I. Reeves, Salt Lake City, Utah. 

(Title not given in program): N. N. Bogdanov-Katjkov, Leningrad, Russia. 

Silk culture in China: Kanji Watanabe, Tokyo, Japan. 

Locusts in Russia for the last ten years: I. N. Filipjev, Leningrad, Russia. 

Die Schadlichen Insekten in Bulgarien und die angewandte Entomologie: P. Tschor- 
badjieff, Sofia, Bulgaria. 

An ecological basis for forecasting outbreaks of a serious insect pest: Eutettix tenellus, 
Baker. Walter Carter, Twin Falls, Idaho. 

Some effects of temperature and moisture upon the activities of grasshoppers and 
their relation to grasshopper abundance and control: J. R. Parker, Bozeman, 
Montana. 

Present position of controlling insects injurious to agriculture in the Russian Soviet 
Socialistic Federate Republic: Paul I. Adrianoff, Moscow, Russia. 

The preliminary destruction of injurious insects before sowing: Francis Rambousek, 
Prague, Czechoslovakia. 

The present status of economic entomology in Spain: Demetrio D. de Torres, Madrid, 
Spain. 

Field insects of European and Asiatic Russia, with special reference to insects intro- 
duced into America: D. N. Borodin, New York City. 


Citrus Fruit INsEcTs 
The fumigation of citrus trees: H. J. Quayle, Riverside, Cal. 
Oil sprays for citrus insects, their history, uses and present status: W. W. Yothers 
and O. C. McBride, Orlando, Fla. 
Biological control of insect pests of citrus fruits: Harry S. Smith, Riverside, Cal. 
Insect problems of the citrus industry of different countries: Filippo Silvestri, Portici, 
Italy, and W. N. Gurney, Queensland, New South Wales, Australia. 


Decipvuous Fruit INSECTS 


Codling moth control and removal of lead arsenate from fruit in South Africa: F. W. 
Pettey, Pretoria, Union of South Africa. 
The codling moth problem in America: B. A. Porter, Vincennes, Ind. 
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The status of present spray practices and prospects of improvement in control 
measures for the codling moth: E. J. Newcomer, Yakima, Wash. (read by A. L. 
Quaintance). 

The problem of arsenical residues; the situation in different apple-growing areas and 
results of investigations relative to the production of apples to meet market 
requirements: LeRoy Childs, Hood River, Ore. 

The problem of arsenical residues; Importance of spray deposits from the standpoint 
of public health: Harry A. Kuhn, Edgewater, Md. 

The mass production of Trichogramma minutum Riley, and observations on the 
natural and artificial parasitism of the codling moth egg; Stanley E. Flanders, 
Saticoy, Cal. 


Cotton INSECTS 


Biological notes on the pink boll worm in Texas: F. A. Fenton, El Paso, Tex. 

The pink boll worm situation in Australia: F. G. Holdaway, Adelaide, South Australia. 

The pink boll worm in Haiti: G. N. Wolcott, Port-au-Prince, Haiti. 

Cotton seed disinfection as a control for the pink boll worm: R. E. McDonald, Austin, 
Texas. 

Cotton insect control problems in the United States: B. A. Coad, Tallulah, La. 

Mississippi methods of enforcing quarantines against cotton pests: R. W. Harned, 
Agricultural College, Miss. 

The development of a control program for the Mexican cotton boll weevil and some 
of its results: W. E. Hinds, Baton Rouge, La. 

The cotton flea hopper: W. V. King, Mound, La. 

The status of the cotton leaf worm (Alabama argillacea Hbn.) in the West Indies: 
H. A. Ballou, Trinidad, B. W. I. 


INSECTICIDES AND APPLIANCES 


Pear psylla control: W. A. Ross, Vineland, Ontario, Canada. 

The composition and use of oil sprays: E. R. de Ong, Berkeley, Cal. 

A quantitative method of estimating the relative toxicity of stomach-poison insecti- 
cides: F. Leslie Campbell, and R. S. Filmer, Washington, D. C. 

New stomach poisons for insects: R. C. Roark, Washington, D. C. 

Cold stream spraying machines (lantern): R. W. Leiby, Raleigh, N.C. 








Proceedings of the 13th Annual Meeting of the 
Pacific Slope Branch, American Association 
of Economic Entomologists 


The thirteenth annual meeting of the Pacific Slope Branch was held at 
Pomona College, Claremont, California, June 14 and 15, 1928. The 
total attendance of 115 was far in excess of that of any other meeting. 
The interest in the program was such that many times discussion had to 
be cut short. Among the exhibits was one prepared by H. M. Armitage, 
deputy horticultural commissioner of Los Angeles County, which con- 
sisted of one million ladybird beetles (Cryptolaemus) confined in 
capsules, 10 to a capsule, all ready for distribution in citrus orchards to 
combat mealybugs. Instead of the usual entomologists dinner, a 
joint one was held with the biologists. 

The meetings concluded with an extremely interesting and inform- 
ative address by E. O. Essig on the early development of entomology in 


California. 


PART 1. BUSINESS PROCEEDINGS 


The meeting was called to order at 9:45 a. M., by Chairman Woglum, 
who spoke of the rapid development of entomology in the West. The 
following members were present. 


Lewis, H. C., Sacramento, Calif: 
Lockwood, Stewart, Billings, Mont. 
Morrill, A. W., Los Angeles, Calif. 
Morris, E. L., Santa Ana, Calif. 
Neuls, J. D., Whittier, Calif. 
Penny, D. D., Ontario, Calif. 


Basinger, A. J., Riverside, Calif. 

Boyce, A. M., Riverside, Calif. 
Campbell, Roy E., Alhambra, Calif. 
Cole, F. R., Santa Cruz, Calif. 

deOng, E. R., Berkeley, Calif. 

Doane, R. W., Stanford University, Calif. 





Dodds, C. T., Santa Paula, Calif. 
Elmore, C. J., Garden Grove, Calif. 
Essig, E. O., Berkeley, Calif. 
Flanders, S. E., Saticoy, Calif. 
Flebut, A. J., Berkeley, Calif. 
Freeborn, S. B., Davis, Calif. 
Gray, Geo. P., Monrovia, Calif. 
Herms, W. B., Berkeley, Calif. 
Jones, W. W., Berkeley, Calif. 
Jones, Paul R., Los Angeles, Calif. 


Kirkpatrick, A. F., Monrovia, Calif. 


Knight, Hugh, Glendora, Calif. 
Lane, M. C., Toppenish, Wash. 
Larson, A. O., Modesto, Calif. 


Quayle, H. J., Riverside, Calif. 
Reed, W. D., Fresno, Calif. 
Roesling, C. F., Covina, Calif. 
Rounds, M. B., Los Angeles, Calif. 
Ryan, H. J., Los Angeles, Calif. 
Simmons, Perez, Fresno, Calif. 
Smith, Harry S., Riverside, Calif. 
Smith, Ralph H., Riverside, Calif. 
Sweezey, O. H., Honolulu, H. T. 
Timberlake, P. H., Riverside, Calif. 
Thompson, B. G., Corvallis, Ore. 
Woglum, R. S., Los Angeles, Calif. 
Woodhams, Geo. E., Azusa, Calif. 
York, C. H., Pomona, Calif. 
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REPORT OF THE TREASURER FOR 1928 
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Chairman Woglum announced the committee appointments as 
follows: Nominating, E. H. Ehrhorn, E. W. Morrill, P. R. Jones; 
Resolutions, O. H. Swezey, H. S. Smith, A. O. Larson; Auditing, H. J. 
Ryan, A. O. Larson; Membership, S. B. Freeborn, S. E. Flanders; 
Affiliation, E. O. Essig, R. W. Doane. 


FINAL BusINEss SESSION 


Chairman Woglum called for reports of committees. The auditing 
committee reported that the accounts of the treasurer had been ex- 
amined and found correct. The membership committee presented the 
names of ten applicants, with the recommendation that they be for- 
warded to the main association to be accepted as associate members. 

The resolution committee reported as follows: 

Resolved, That we express our appreciation and thanks to the officials 
of Pomona College for the accommodations that have been extended to 
us, and for all courtesies which have contributed to the success of the 
meeting. 

Resolved, That a vote of thanks be extended to our officers for the 
excellent program which they have arranged, and for the skill and 
courtesy with which they have conducted the meetings. 

Wuereas Dr. L. O. Howard for nearly forty years Chief of the Bureau 
of Entomology, has recently retired from that position, and whereas, 
because of his scientific attainments, his enthusiasm and his personality, 


he has done more than any other scientist to advance the development of | 


economic entomology in this country and throughout the world, there- 
fore be it resolved, that we of the Pacific Slope Branch extend to Dr. 
Howard our congratulations on his long term of service as Chief of the 


ety 
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Bureau of Entomology, and we hereby express to him our high regard 
and the hope that for many years we may continue to enjoy his leader- 
ship in our profession. 

The nominating committee presented the following names: Chair- 
man, O. H. Swezey; Vice-chairman, Stanley B. Freeborn; Secretary, 
Roy E. Campbell. By motion and vote, the reports of the committees 
were approved and accepted. 

After some discussion as to a stricter time limit on papers, and methods 
of presenting them so as to provide more time for discussion, it was 
voted to appoint a committee to arrange a method of conducting the 
next meeting and the presentation of papers, the committee to have full 
power to act. Chairman Woglum then appointed H. J. Quayle, F. R. 
Cole, and S. B. Freeborn as members. 

The meeting adjourned, to meet next year with the Pacific Division, 
A. A. A. S. 





THE INTRODUCTION OF NEW INSECT ENEMIES OF THE 
CITROPHILUS MEALYBUG FROM AUSTRALIA 


By Harry S. Smita and Harotp Compere, Citrus Experiment Station, 
University of California 


ABSTRACT 
The citrophilus mealybug, P. gahani Green, has steadily spread in the citrus groves 


of California. The control measures are biological, the ladybird beetle, Cryptolaemus 
montrousieri, being propagated for this purpose. During the present season the 13 
insectaries will produce over 40,000,000 beetles at a cost of approximately $125,000.00. 
An expedition was made to Australia to find its native home, which was successful. 
Six species of natural enemies were found at Sydney, and successfully brought to 
California. They are Tetracnemus n. sp., Coccophagus n. sp., Diplosis sp., Pullus sp., 
Diomus sp., and Chrysopa sp. These are being extensively propagated and colonized 
in the citrus groves. P. gahani was also found in New Zealand where it is evidently 


introduced. 

The citrophilus mealybug, Pseudococcus gahanit Green, was first 
observed to be a serious pest of citrus frees in 1913. It was then thought 
to be the common Baker mealybug, P. maritimus Ehrhorn, but later 
studies by Clausen! indicated that it was distinct from the known species 
which infest citrus, and he described it as a new species, P. cttrophilus. 
Still later, Ferris pointed out that it was synonomous with P. gahant, 


1Clausen, C. P.—Mealybugs of citrus trees—Bul. 258, Univ. of Calif., Agr. Exp. 
Sta., p. 30. 1915. 
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a new species described by Green during the same year from specimens 
taken on Ribes in London. Soon after the outbreak at Upland it was 
found on citrus at Pasadena, and later was found rather commonly on 
ornamentals around San Francisco Bay. 

The spread of the insect at Upland gradually increased and at the 
same time isolated infestations began to appear in various parts of 
Riverside, Los Angeles, Orange, Santa Barbara and Ventura Counties, 
and recently in San Diego County, so that now all of the Southern 
California counties excepting Imperial are infested. The coastal infes- 
tations are much more severe than those occurring in the interior, 
indicating that the insect favors a cool climate. This is also evidenced 
by its behavior in northern California. 

The distribution in the citrus groves of southern California has ex- 
tended rapidly until at the present time there are approximately 50,000 
acres infested. It does not seem unreasonable to believe that within a 
comparatively short time all the citrus acreage of southern California 
will become infested, for while every effort is being made by Horti- 
cultural Commissioners and the State Department of Agriculture to 
prevent this, the local infestations are so generally distributed that 
natural spread alone, which it is impossible to prevent, will soon fill the 
intervening spaces. The citrus industry is thus confronted with a 
rapidly growing problem. 

Fortunately there was available, at the time this insect began to 
demonstrate conclusively its capabilities as a pest, a control method 
which has been quite as satisfactory as that used against the red and 
black scales. The propagation and colonization of large numbers of the 
Australian ladybird beetle, Cryptolaemus montrousiert, originally de- 
veloped as a control for the common mealybug, seems to be almost 
equally successful against this species, with the exception mentioned 
later. 

To apply the biological method of control against the citrophilus 
mealybug requires the operation at the present time of thirteen in- 
sectaries or propagating plants, maintained by the counties, growers 
associations and individual ranchers. There is invested in buildings 
and equipment for this work approximately $150,000, and the cost of 
operation runs from $100,000 to $125,000 per year. During the present 
season the production will reach a total of over 40,000,000 beetles. 
The plants are being continually expanded as the mealybug infestation 
increases in extent, and ultimately probably more than twice the 
present equipment and operating funds will be required. Thus, while 
far more economical than spraying or fumigation, neither of which is 
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satisfactory for the purpose, the cost of control of the citrophilus mealy- 
bug is an item of considerable interest to the growers and is bound to 
increase greatly. 

While as stated previously the frequent colonization of large numbers 
of Cryptolaemus is giving satisfaction in general, there are occasionally 
conditions under which there is some loss in spite of this. A cold late 
spring, such as occurred in southern California in 1927, retards the ac- 
tivities of Cryptolaemus at a time when the young mealybugs are 
hatching in enormous numbers. Under such conditions the mealybug 
population becomes so great that there is more or less fruit drop, and 
sometimes such heavy infestations necessitate the picking of the mature 
fruit and throwing it onto the market at a time when prices are low. 
Such fruit, if it can be held on the trees late in the season, brings much 
greater returns to the grower, and while it happens only very rarely 
that there is an actual reduction of either quality or quantity of fruit 
where the biological method has been properly applied, the throwing 
of the fruit onto an unfavorable market has at times resulted in some 
loss. Just what this has amounted to it is impossible to estimate be- 
cause it is greatly complicated by infestations of black scale and orange 
Tortrix. 

Believing that the biological control work against the citrophilus 
mealybug might be rendered still more effective if additional enemies, 
particularly internal hymenopterous parasites, were available, it was 
decided in the spring of 1927 to make a determined effort to locate the 
country of crigin of this pest. The citrophilus mealybug normally 
becomes comparatively scarce in the groves during the period from 
July on. During this season the mealybugs occur to a considerable 
extent as isolated individuals scattered over the tree and many of these 
are able to escape destruction by a predator such as Cryptolaemus. 
These mealybugs are not sufficiently abundant to do any harm, but 
they give rise to the heavy spring generation which is the one that is 
most likely to cause injury. It was thought that an active hymenop- 
terous parasite, which should be most effective during this portion of the 
season, would be better adapted to the destruction of these isolated 
individuals than a predator such as Cryptolaemus, and that if an effec- 
tive parasite of this kind could be found and established, it might serve 
to reduce very greatly the numbers of mealybugs which produce the 
spring hatch. 

It has been obvious ever since Clausen discovered that the citrophilus 
mealybug was a new species, that it was of foreign origin. Until re- 
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cently it had been recorded only from the British Isles in addition to the 
California records. Recently Ferris has recorded it from South Africa 
but he believes it to have been introduced there as it has been in Cali- 
fornia. The history and method of its dispersal in California has 
seemed to be a logical basis for the assumption that it originated in 
some country in the Pacific maintaining direct steamship communi- 
cation with San Francisco. Consequently, our foreign collectors, while 
not searching especially for the citrophilus mealybug, have always been 
instructed to be on the lookout for it especially when working in the 
various countries of the Pacific. Clausen of course knew the species 
intimately and searched for it in China, Japan, the Philippines and 
Formosa. Silvestri was supplied with both dry and slide mounts, and 
covered the same territory and in addition Indo-China. Kuwana’s 
intimate knowledge of the coccid forms of this part of the world, along 
with the failure of our collectors to locate it, made it seem improbable 
that it was a native of the orient. In addition, Ferris has been interested 
in the problem. He has accumulated one of the most comprehensive 
mealybug collections in existence, but he wrote in 1927 “As to what its 
native country may be, I can not even guess.’’ It seemed reasonable to 
conclude, therefore, that the most likely place to find the insect was in 
Australia, New Zealand or some of the South Pacific Islands. Accord- 
ingly, in August 1927 the junior author departed for Australia. 

Search in the botanical gardens of Sydney shortly after his arrival 
revealed the presence of P. gahani on Choysia and oleander, although it 
appeared to be very scarce. Later an occasional specimen was found on 
citrus. These insects were colonized on potato sprouts in the laboratory 
in order to provide host material for possible natural enemies. Further 
investigation brought out the fact that P. gahani is attacked in Australia 
by the following insect enemies: Internal hymenopterous parasites, 
Coccophagus n. sp. and Tetracnemus n. sp., Dipterous predator, Diplosis 
sp. Coccinellid predators, Pullus sp. and Diomus sp., Neuropterous 
predator, Chrysopa sp. All of these species were established on the 
mealybugs in the insectary and preparations were at once begun to 
transport them to California because of the fact that it became evident 
the slender supply of mealybugs would soon be wiped out. It was 
decided by the junior author to return via N. Zealand as it was known 
that mealybugs were abundant there and additional food for use enroute 
might thus be secured. The Government Entomologist at Wellington, 
Dr. David Miller, was communicated with in regard to the plan and he 
very kindly met the boat and made it possible to secure ample supplies 
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of mealvbugs for use enroute. It was interesting to find, as had been 
suspected, that the citrophilus mealybug occurs commonly in New 
Zealand, where it has unquestionably been introduced from Australia. 
It is a serious pest of deciduous fruits in that country. 

The junior author arrived at Riverside, California, in March, all six 
species of parasites and predators having made the journey successfully. 
All of them have propagated satisfactorily in our insectaries and all have 
been colonized in the citrus orchards of Southern California. In ad- 
dition most of the local insectaries have been supplied with breeding 
stock and some are now colonizing insects of their own production. 

All of these species breed readily in confinement. The two internal 
parasites, Coccophagus and Tetracnemus, are very prolific and develop 
on practically all stages of the mealybug, and since they go through a 
generation in approximately 30 days, they should increase rapidly in the 
field. Just what resistance they will meet from native secondaries the 
future must develop, but none of our local primaries on mealybugs so 
far as we know are seriously checked by this factor. Leptomastidea 
abnormts, introduced from Sicily on P. cttrt, is attacked by Thysanus sp. 
but it never has become abundant enough to be of any practical im- 
portance as a check to the parasite. There are other secondaries on 
mealybugs in California which it is conceivable may in time attack 
these species, but we do > ¢ anticipate any serious difficulty in this 
direction. These two species seem to be very promising, since there are 
no internal parasites* of P. gahani in California and hence they will 
meet with no competition. 

The dipterous predator, Diplosis, is a most interesting insect. It 
appears to be the most prolific of all, going through a generation in 12 
days, and it increases in the cages with extreme rapidity. It seems to 
have no counterpart in the mealybug environment in this state, al- 
though in most other countries species of Diplosis are perhaps the most 
effective of mealybug enemies. Whether this is due to the unsuitability 
of the environment here or simply to the fact that thev have never been 
introduced, even accidentally, is unknown. It promises to be very 
effective, if one can judge by its behavior in the insectary. 

Pullus and Diomus, the two coccinellids, are slow breeders in the in- 
sectary, but their possible value lies in their habit of seeking the mealy- 
bugs in their hiding places under leaves, beneath the bark, etc., in 
places where parasites and other enemies are unlikely to find them. 


*Pseudaphycus angelicus has been reared once or twice from this species, but 
apparently it is only accidental. 
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It appeared to the junior author that Pullus may be especially attracted 
to P. gahani, as he almost invariably found it associated with that 
species in Australia, and although he collected numerous lots of other 
species of mealybugs, in few cases did he find this ladybird in association 
with them. 

Chrysopa is a large, voracious, extremely active predator, the larvae 
of which clothe themselves with the wax and skins of the mealybugs 
which they devour. This species, like most Chrysopas, is a rather 
general feeder, destroying not only mealybugs but other coccids and 
aphids as well. It is abundant in Australia in the citrus groves. It 
takes readily to domestication, and can be reared in great numbers in the 
insectary. In this way it differs markedly from our native Chrvsopas 
which feed on mealybugs. The especial value of Chrysopas in con- 
nection with mealybug control lies in the fact that they are active during 
the winter when most of the other mealybug enemies are practically 
dormant. 





PRESENT STATUS OF CERTAIN INSECT PESTS UNDER 
BIOLOGICAL CONTROL IN HAWAII 


By O. H. Swezey, Entomologist, Experiment Station of the Hawatian Sugar Planters’ 
Association, Honolulu, Hawatt 


(Illustrated with lantern slides) 


ABSTRACT 


In Hawaii the introduction of natural enemies for the biological control of insect 
pests has proven satisfactorily successful in a number of cases. The present status of 
some of these pests is herewith given. The cottony cushion scale is found occasionally 
in small colonies, but is not of any importance as a pest, The sugar cane leafhopper 
no longer produces significant interference with the growth of the cane. The sugar 
cane borer is satisfactorily controlled in the most of the sugar cane districts, but in 
some places and under certain circumstances is still causing many thousands of 
dollars losses annually. The spread of the cane rootgrub has been checked and it is 
not in the least injurious any more. Armyworms are well controlled, so that only 
occasional outbreaks occur in cane fields, and then of little importance. The grey 
sugar cane mealybug is sufficiently controlled. The avocado mealybug is 100% con- 
trolled, almost completely exterminated. The Mediterranean fruitfly is 55% 
controlled. The melonfly somewhat better than that. Bruchids in algaroba beans 
are pretty well controlled. Plant lice fairly well controlled. Some of the scale insects 
are well controlled, but others not sufficiently. 


Perhaps it is generally known that in the Hawaiian Islands remarkable 
success has been attained in the control of insect pests by the intro- 
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duction of their natural enemies from other countries. As in many 
other places, so in Hawaii the worst pests are not native insects, but 
introduced species that have gained admission in some way through 
the channels of commerce. We have had a number of very destructive 
ones in Hawaii. The work of the entomologists in searching for natural 
enemies in the homes of these pests and their introduction to Hawaii 
began in 1893 by the employment at that time of the late Albert Koebele 
for this purpose. As a matter of fact one very valuable ladybeetle had 
been introduced before that time by Mr. Koebele, namely: Novius 
cardinalts (Muls.) in 1890, after it had become established in California 
as an enemy to the cottony cushion scale (/cerya purchast Mask.). 
This ladybeetle proved as successful in Hawaii as it had in California in 
controlling the cottony cushion scale. This pest was very severe on 
fruit trees and ornamental trees and shrubs before the establishment 
of the ladybeetle. It was soon brought under control, and for a long 
time now has not been of any importance as a pest. Its present status is 
that it maintains its existence, and small colonies are occasionally met 
with which are soon destroyed by the arrival of the ladybeetle. Serious 
injury is done only in cases of isolated, very small trees, as young seed- 
lings becoming infested, or young nursery stock, in which cases the 
small plants may be badly injured by the cottony cushion scale before 
the ladybeetles increase sufficiently as to reduce the pest colony. 

SuGAR CANE LEAFHOPPER, Perkinstella saccharicida Kirk.: The 
most destructive pest in Hawaii has been the sugar cane leafhopper. 
It was most probably introduced from Australia in imported cane 
cuttings for planting more than 30 years ago. By 1902, it was attracting 
attention in all the sugar cane districts of the Islands and causing con- 
siderable alarm. By 1904 it was causing an estimated loss of $3,000,000 
annually, and threatening the sugar industry with ruin. Parasite 
introduction began the previous year. The successfully introduced 
parasites were as follows: 


( Paranagrus optabilts Perkins. Queensland, 1904. 
oi perforator Perkins. ~ 1904. 
Egg-parasites: ; Anagrus frequens Perkins. “ 1904. 
| Ootetrastichus beatus Perkins. Fiji, 1905. 
i formosanus Timb. Formosa, 1916. 
j Haplogonatopus vittensts Perkins. Fiji, 1906. 


Dryinidae: \Pseudogonatopus hospes Perkins. China, 1907. 


Egg-sucking bug: Cyrtorhinus mundulus (Bredd.) Queensland & Fiji, 
1920. 
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Of the earlier introductions, the egg-parasites were the most effective 
and of them Paranagrus optalilis the best of all. With their establish- 
ment, together with the help of quite a number of native parasites and 
predators, the leafhopper pest was gradually reduced so that by 1917 
in most plantations very little damage was done by leafhoppers. A 
few plantations were still suffering considerably. After the establish- 
ment in 1922 of the Cyrtorhinus bug which sucks the eggs, the pest was 
still further reduced, so that finally it was under complete control. 

The present status of the leafhopper is that it is very scarce and hard 
to find in the most of the sugar cane area. In an occasional instance 
they become noticeable but not abundant enough to be injurious. 
Their enemies, especially the Cyrtorhinus bug soon appear and increase 
so as to reduce the pest again to scarcity. A great deal of work is being 
done in the propagating of seedling varieties, and occasionally a few 
among these seem more susceptible to leafhopper, or at any rate they 
may become more conspicuously populous with leafhoppers than the 
others. At times, too, the leafhoppers become more numerous in fields of 
cane that are affected with the “‘eyespot”’ disease. 

At the present time, it is the usual condition of the cane to be free 
from the honeydew of the leafhopper; whereas, in the years when the 
leafhopper pest prevailed, the cane was always sticky with honeydew 
and the leaves covered by sooty mold which flourished in the honeydew. 
It was impossible to enter a cane field without at once becoming messed 
up with this honeydew and black mold. Now, one encounters no such 
difficulty, for the cane leaves are usually clean. 

THe SuGAR CANE WEEvIL Borer, Rhabdocnemts obscura (Boisd.): 
This cane borer has for a long time been an important pest. It was 
known as a cane pest as long ago as in the ’60’s, and is thought to have 
been introduced from Tahiti with cane cuttings for planting at an earlier 
date. It became generally dispersed throughout the Islands and in 
some places wrought great havoc in the cane fields. Sometimes fields 
of cane would be half destroyed. Various practices were made use of to 
try to check it, but with little effect, and there was an annual loss that 
must have amounted into the millions. However, after the New Guinea 
Tachinid (Ceromasia sphenophori Vill.) was discovered, and introduced 
in 1910, there began to be a reduction in the number of borers, and a 
consequent reduction of the loss of cane by them. In one of the plan- 
tations that was most subject to losses by the borer, in three years the 
number of infested canes fell from 30 to 12.77 per cent, with a resultant 
increase of about .7 ton of sugar per acre, or about 1400 tons of sugar 
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for the whole plantation annually, equivalent to a saving of more than 
$100,000.00. On another one of the worst borer-infested plantations, 
in four years, due to the reduction of borer damage, the yield of sugar 
per acre increased by 2 tons, or a saving of nearly $100,000.00 to the 
plantation. Conditions continued to improve until now, after 18 years, 
the loss by borer is negligible for the greater part of the sugar cane area. 
There still are borers on all of the plantations, but on those so situated as 
to be the least favorable to the borer, the parasite keeps them reduced 
to such scarcity as to be ignored. In other situations their numbers 
increase, even up to an infestation of 30 per cent of the canes. This 
does not mean a loss of 30 per cent, for many of the infested canes are 
not entirely destroyed but still are of some value for sugar. Usually, 
nowadays, these most severe borer infestations are where there is a 
great growth of cane of two years’ growth, or more, and much of it 
decumbent and buried by the fallen dead cane leaves, so that the borers 
in these canes are where they cannot be reached by the parasites, hence, 
can increase in numbers unchecked and with a consequent increase in 
injury to the cane. So that, although, there is an enormous saving due 
to the work of the parasite in checking the borer, the latter still causes 
thousands of dollars losses to some of the plantations. The estimate last 
year on one of the plantations having the greatest borer damage was a 
loss of $200,000.00. On the other hand, when examining the borer 
injury, or hunting for borers in most regions, the borers are nearly all 
found to be parasitized, fully demonstrating the value of the parasite in 
controlling the pest. 


CaNE RootGrRuB, Anomala orientalis (Waterh.): This pest made its 
appearance in cane fields as recent as 1912. It spread from one locality 
until it was causing a loss of $50,000.00 annually to two plantations 
partially infested by it, before its spread was checked by an introduced 
parasite, and it was reduced to harmless numbers. The parasite in 
this case was a digger wasp (Scolta manilae Ashm.) from the Philippines, 
which was introduced in 1916, and soon increased so rapidly, destroying 
the grubs and checking the spread of the pest, so that within two years 
the damage done by them had been reduced to insignificance. Now a 
specimen of either the grub or beetle is seldom found. Thus was checked 
a pest that otherwise would have become spread throughout the cane 
area on the island of Oahu, and no doubt eventually to the other Islands. 


ARMYWORMS, Cirphis unipuncta (Haw.) AND Spodoptera mauritia 
(Boisd.): There have been outbreaks by these two common army- 
worms, usually annually for many years, especially in those sugar 
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plantations situated adjacent to grasslands, or having fields infested 
with nutgrass which is the favorite food of S. mauritia. Parasites have 
been introduced at various times and from various places until now 
armyworms are so well controlled that outbreaks seldom occur on most 
of the Islands, and not so often or so extensive on the island of Hawaii 
where these outbreaks have been the most prevalent. This has been 
the case especially since the introduction from Mexico in 1923 and 1924 
of Euplectrus platyhypenae Howard and Archytas cirphis Curran. Other 
valuable parasites working on armyworms here are: Amblyteles koebelet 
(Swezey), Amblyteles purpurtpennts (Cress.), H yposoter extguae (Viereck), 
Chaetogaedita monticola (Bigot) and Frontina archtppivora Will., all 
from California, and an egg-parasite, Telenomus nawat Ashm. from 
Japan. 

GREY SuGAR CANE MEALyBuG, Pseudococcus boninsis (Kuwana): 
This mealybug is so completely controlled by Pseudococcobius terryt 
(Fullaway) as to be rarely met with. This parasite does not attack the 
pink sugar cane mealybug, Trionymus sacchari (Ckll.), and this mealy- 
bug is found generally prevalent in all cane fields though not rated as a 
serious pest. A number of ladybeetles that feed on mealybugs have 
been introduced, but they do not feed to any extent on the pink sugar 
cane mealybug. 

Avocapo MEALyBuG, Pseudococcus nipae (Mask.): Introduced 
ladybeetles fed on this mealybug to some extent but apparently ex- 
ercised no control. Avocado trees always had the leaves badly covered 
by this mealybug. It also badly infested fig, mulberry, guava, coconut 
and some other trees as well. Finally the little parasite, Pseudaphycus 
uttlis Timb., was introduced from Mexico in 1922. It quickly became 
established and spread throughout Oahu, and was distributed to the 
other Islands where it spread similarly. In about two years the avocado 
mealybug was practically exterminated. The leaves of avocado now 
remain clean, as do also the leaves of the other trees mentioned that 
were formerly infested by ntpae. No infestations are found on any of 
these trees. It has been a most remarkable case, both as to rapidity 
of spread of the introduced parasite, and the completeness of its work 
on the host insect. 


Cottony MeatysuG, Pseudococcus filamentosus (Ckll.): A parasite 
was introduced for this mealybug in 1925, from Hongkong. It is 
Anagyrus dactylopit (Howard). It readily became established, and the 
mealybug has become scarce. Possibly it may become as well con- 
trolled as is P. nipae. 


Ee" 
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Piant Lice: A number of the common plant lice have been trouble- 
some in the past and quite a number of ladybeetles and other enemies 
have been introduced at various times. At present all of these working 
together seem to keep most plant lice from becoming serious. Often 
there may be an outbreak which appears serious for a time, but the 
ladybeetles and other aphis enemies soon find them and quickly check 
and eliminate the pest. Probably the plant lice are as well controlled in 
this way as in any other country. Seldom does anyone practice spraying 
or dusting for these outbreaks of plant lice. 


MEDITERRANEAN FRvitTFLy, Ceratitis capitata Wied.: This pest 
made its appearance in 1910 and soon became generally spread, severely 
attacking nearly all kinds of fruit of importance except banana, avocado 
(slightly), and pineapple. Of the common fruits perhaps the peach, 
mango and guava were the worst attacked, it being next to impossible 
to obtain a fruit of these free from maggots. 

The following parasites have been introduced: 


Optus humilis Silv. from Africa in 1913. 
Diachasma iryont Cam. from Australia in 1913. 

**  fullawayi Silv. from Africa in 1914. 
Tetrastichus giffardtanus Silv. from Africa in 1914. 
Dirhinus giffardit Silv. from Africa in 1913. 


Records that have been kept of the work of these parasites during 
the past few years, show that on the average about 55 per cent of the 
fruitfly maggots are destroyed by the parasites. In coffee cherries 
practically all maggots are parasitized, and in the case of mangoes, 
though the parasites do not reach many of the maggots in the fruits, 
yet the fact that many mangoes escape being infested indicates a con- 
siderable reduction of the fruitfly. The guava serves also as an index, 
for, whereas nearly all guavas on the bushes occurring wild in the valleys 
and hills were infested by fruitfly, at the present time a good proportion 
of them escape becoming infested. 


MELonPFLy, Chaetodacus cucurbitae (Coq.): This pest gained 
access to Hawaii about 1895, and soon put a stop to the successful 
growing of melons. It is said that before that time fine watermelons 
were grown in great abundance, and also canteloupes, but after the 
arrival of the melonfly from the Orient these were grown with great 
difficulty and mostly disappeared from the markets. All cucurbitaceous 
fruits became badly infested and tomatoes as well. The parasite, Opius 
fletcheri Silv., was introduced from India in 1916. It has done good work 
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against the melonfly in the gardens as shown by the abundance of water- 
melons the past few years, some canteloupes also. The watermelons, 
too, are on the markets for a period of several months each summer. 
Another conspicuous indication that the melonfly is pretty well con- 
trolled is that perfect cucumbers are obtainable in abundance the year 
round in Honolulu, whereas, before the introduction of the parasite it 
was difficult to get good ones, they being mostly ill-shaped from having 
been infested by the melonfly maggots, yet survived sufficiently so that 
they were for sale by the vegetable pedlars. Tomatoes too are not 
nearly so badly infested any more. 

MESQUITE OR ALGAROBA Brucuips: Several species of bruchids have 
become established in Hawaii of recent years. Among them the follow- 
ing four feed in the algaroba pods: Bruchus prosopis Lec. has been 
known for over 20 years; Pachymerus gonagra (Fab.) first known in 1908; 
Bruchus sallaet Sharp in 1918; Bruchus amicus Horn in 1923. These 
algaroba pods grow in quantity and are much used as stock food. With 
these 4 bruchids infesting them, their value was greatly diminished, 
especially if stored for any length of time. The following parasites 
have been introduced from Texas: 


Egg-parasite, U'scana semifumipennis Gir., 1910. 
| Heterospilus prosopidis Vier., 1910. 
Lariophagus texanus Cwfd., 1921. 
Larval parasites: ; Urostgalphus brucht Cwfd., 1921. 
| Glyptocolastes bruchivorus Cwfd., 1921. 
_ Horismenus sp., 1921. 


By the combined work of all these parasites, the above mentioned 
bruchids are now controlled to the extent that the algaroba pods are 
mostly free from serious injury and their value as stock food scarcely 
deteriorated. Probably the egg-parasite is the most effective of these 
parasites. 

ScaLe Insects; There are a large number of the cosmopolitan scales 
which attack many kinds of trees and shrubs in orchards, gardens and 
lawns in Hawaii. Numerous parasites and several ladybeetles have 
been introduced, intentionally or otherwise, and exercise a certain 
amount of control, though usually not complete control. However, 
these scales are usually so well controlled that little effort is made to 
control them by insecticides. Time does not allow for taking up these 
individually or in detail. 

As a whole the insect pests in Hawaii are pretty satisfactorily cdn- 
trolled by the biological methods. However, there are some not yet 
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sufficiently controlled and thus there remains for the entomologists the 
problems of searching and securing more of the natural enemies for 
introduction. It is likely, too, that in some cases success will not be 
thus attained. For example: the hornfly pest on cattle seems to be a 
most difficult problem to solve in this way. Several attempts have 
been made to find and introduce parasites or predators to combat this 
pest, but so far, no progress in natural control has been attained. The 
recent introduction of a bird, Ripidura tricolor (Willy wagtail), from 
Australia, where it is noted as a valuable enemy to cattle flies, may 
prove of some benefit when it becomes sufficiently numerous. 





THE BUD MITE (BLISTER MITE) OF THE PEAR 


By Wiiu1aM B. PARKER, Entomologist, California Spray-Chemical Company 


ABSTRACT 

Observations on the life history of Blister Mites on pear trees, which differ in habits 
from those of the Pear Leaf Blister Mite are given in this paper. One reason trees 
that are fall sprayed with Lime and Sulphur may have many buds killed by mites and 
yet develop no infestation of the leaves the following spring is given. Control is 
suggested. 

The destruction of many pear buds by what appears to be blister 
mites (Ertophyes pyri (Pagenstecher)) on trees that were fall sprayed 
with Lime and Sulphur and their absence in leaves or fruit the next 
spring led the writer to make the following observations. 

Dead and injured fruit buds were found at blossom time to be in- 
fested with what appeared to be Pear Leaf Blister Mites and their eggs. 
Many of the infested buds were killed but there were some where one or 
two blossoms escaped. These were short stemmed and produced 
scrubby, badly russetted fruit. 

When the buds were consumed the mites migrated to the bracts at 
the bases of the new shoots, then to the tender growth, keeping inside 
of the unfolding leaves. Only a very few were found on the blossoms 
and young fruit. 

As the growth developed the mites worked on the new buds forming in 
the axils of the last formed leaves but well down where they were pro- 
tected. They migrated upward as the twig developed and as many as 
eighty were counted on one bud. This severe infestation occurred on 
pear trees which had been thoroughly sprayed both fall and spring with 
Lime and Sulphur. This treatment however entirely prevented the 


regular blister mite injury. 
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When the fruit buds developed and the bud scales loosened at the top 
the mites were found working down inside of the first bud scales. 

Eggs were present up until the last of June and were observed again 
the first of September. There were none found during July or August. 

On October 10th the mites had not gone deeper in the buds than 
inside the first bud scales but by the middle of November some of them 
had worked inside the second layer of scales. 

Buds taken from twigs where the leaves were badly blistered by the 
true blister mite contained large numbers of mites which had worked 
beneath the second bud scales on October 10th. The absence of eggs 
among these mites served to differentiate them from the Bud Blister 
Mites. The latter were also found on trees with no leaf blisters. 


CoNTROL EXPERIMENTS 


The regular blister mite control of Lime and Sulphur applied in the 
fall, in the spring or both fall and spring was evidently of but little 
value in controlling the Bud Blister mite. Lime and Sulphur 1%; 
Volck from 1 to 4% and also Dusting Sulphur were tested when the new 
growth had reached a temporary limit. At this time the mites are 
mostly in the axils of the leaves and while they are well protected, they 
are more exposed than at any other time. All of these materials killed 
some mites but not enough to be considered a control and the control 
experiments are being continued. 





Control of the Green June Beetle in a Tobacco Field A serious outbreak of 
the larvae of the green June beetle, Cotinis nitida L., occurred in a 45 acre field of 
tobacco during May, 1928. This is the first instance of such an occurrence to be 
reported in the dark tobacco belt. The infestation was heavy, varying from four 
to twelve larvae to the hill. The first planting had been practically destroyed and 
replants were being destroyed about as fast as they could be set out when remedial 
measures were undertaken. 

For use on this 45 acre field, 1300 pounds of coarse wheat bran and 52 pounds of 
Paris green were mixed on a granary floor and dampened with water. This material 
was then bagged, carried to the field, and applied to the hills by hand. Approxi- 
mately 30 pounds of prepared bait (dry weight) were applied per acre. 

Frequent examinations shortly after this application showed an excellent control 
over the entire treated area. Replanting was resumed two days after treatment and a 
normal stand of tobacco was obtained. 

J. U. Gi-tmorE AND Joe Mica, U. S. Bureau of Entomology, Clarksville, Tenn. 
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A UNIT SYSTEM FOR RECORDING THE RESULTS OF 
INSECTICIDES AGAINST THE CITRUS BLACK SCALE 


By R. S. Wocium and J. R. LaFouvetre, California Fruit Growers Exchange, 
Los Angeles, California 


ABSTRACT 


A unit method of orchard inspection for the citrus black scale (Saissetia oleae Bern.) 
is described. The unit is the small number of well developed scale on a branch 6 to 10 
inches long. In determining the comparative value of spray materials only the lower 
half of the tree is inspected. This reduces the factor of faulty application, a fault 
most common to the top. This unit system records with equal accuracy the condition 
of a single tree, an orchard or a group of orchards. 


The unsatisfactory results from fumigation for black scale in Los 
Angeles County and the sudden turning to the use of sprays as a method 
of control led the Pest Control Department of the California Fruit 
Growers Exchange to start a project in 1923 to determine the com- 
parative value of the different insecticides used against the so-called 
resistant black scale. At that time upwards of 55 materials or combina- 
tions of materials were used against this pest. To determine the com- 
parative results of 55 different materials used on commercial acreage 
without check plats and reach conclusions within a few months time 
called for a system of inspection rapid as well as accurate. 

Hatching black scale settle very largely on the foliage. In the interior 
resistant areas where there is a single annual generation the hatch 
occurs during the summer, June to September. The larval insects 
remain on the foliage until the late autumn or winter when they move 
to the twigs or branches to become permanently fixed, increasing in 
size rapidly during the spring months until matured. For various 
reasons it seemed that the most logical time to make a black scale survey 
was in the spring after the insects were permanently settled on the twigs 
and branchlets and were of a size that could be quickly detected (In 
May and June the scale is maturing and depositing eggs). Only or- 
chards that were heavily infested with black scale at the time of treat- 
ment and had been treated by competent operators were used. The 
next step was to decide on an inspection system that would record 
results in terms that could be accurately compared. The percentage 
method of determining the results on the basis of living and dead, which 
is almost universally used and the most accurate known where sur- 
rounded by proper safeguards, did not appear to be applicable to our 
situation. The numerical method, or that which indicates the degree 
of infestation by numbers or letters, usually 1 to 5, indicating light, 
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moderate, heavy etc., was given trial. This method was satisfactory 
for making rough determinations but not suited in the form commonly 
used for making fine distinctions between infestations. These indexes 
are based largely on judgment and we were unable to locate any records 
where they were based on mathematical standards, or standards ob- 
tained by definite counts. Therefore, this numerical method was set 
aside as of insufficient accuracy for use in comparing the values of in- 
secticides used on citrus trees. The unit system, based on counts of the 
number of insects per unit area of foliage or twig was given trial and 
finally decided on as giving the necessary rapidity and accuracy and 
furthermore being susceptible to easy and clear interpretation of results. 
After many trials, the unit selected was a scale bearing branch averaging 
from 6 to 10 inches long. The average number of mature scale per scale 
bearing branch gives the unit rating of the tree. 

The next question to be determined was the number of branches or 
units needed in order to obtain an accurate index to the scale condition 
of a tree and also the part of the tree on which to take them. In the in- 
terior valleys of California black scale is confined very largely to the 
north or shady half of the tree. Because of this condition units are 
selected from the north side of the tree and for reasons explained later 
from the lower half of the tree. Fifteen units per tree were used in 
the first orchards inspected. This was dropped to ten units per tree 
and finally to five units per tree, which latter number our five years 
experience leads us to consider a minimum for making accurate record of 
scale conditions in infestations of varying degrees of severity. In fact, 
in lightly infested orchards the writers sometimes increase their units to 
ten per tree to be more certain of results. As previously stated these 
units are taken from the lower branches or skirt of the tree to as high asa 
man can reach with ease and one or two from the inside area of the tree. 
The scale on each unit is counted and the total for the five units of 
the tree recorded on paper or counters. Most orchards in California are 
in 5 or 10 acre blocks. In a 10 acre block, 40 trees are inspected in a 
systematic method so as to include all parts of the orchard. This 
makes 200 units per 10 acre orchard. The rating of the orchard is 
obtained by dividing the total number of scale found by the total units. 
Example: (10 A) 40 trees x 5 units = 200 units. If 264 scale were found 
living the rating for the orchard would be 1.33 scale per unit. Where 
several different orchards treated with the same material are inspected 
the rating for all of the orchards combined is quickly obtainable by 
dividing the total number of living scale in all of the orchards by the 
total number of units inspected. 
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Our interpretation of this method as adapted to commercial work is 
given in the following table taken from Bulletin No. 2 of the Bureau of 
Pest Control, California Fruit Growers Exchange, 1925. 


COMPARISON OF VARIOUS SPRAYS TO FUMIGATION FOR RESISTANT BLACK SCALE 
ONE APPLICATION 


Eastern Los Angeles and Western San Bernardino Counties. 


Rating Rating Orchards Orchards 
After Before Showing Showing 
Treat- Treat- Improve- Commercial 


Material Acreage ment ment ment Control (a) 

Triumph Oil Liquid lime sulphur, 

Casein Spreader................ 1239 9 3.3 95% 88% 
Sherwin-Williams Spray-mulsion and 

dry lime sulphur................ 7077 #19 41 73% 50% 
tis iv, pub ce aeeces os 704 2.3 3.2 56% 50% 
Orthol Oil and liquid lime sulphur... 208 4.1 4.5 55% 25% 
NS ire sae badivani's< wee 1792 «41 3.1 30% 25% 
i ee 213 54 53 50% 19% 
 datwattves jade ce imeddle wi 347 6.4 3.1 14% 0 

Mek bith in eaidarebkeneds 5153 


(a) Commercial Control: By commercial control is meant any orchard with a rating 
of 1.5 scale per unit or below, as based on inspection made just prior to the scale hatch. 

(b) 1924 Volck. Not Volck Concentrate. 

The average sized orchard in this investigation was approximately 10 acres. 


The first two seasons, 1924-1925, this system of inspection was used 
by the writers on upwards of 10,000 acres and at all times it was found 
dependable and accurate for our purpose—which was recording the 
comparative values of insecticiles used on a commercial basis against 
the black scale in regions of one annual generation. It has been used on 
probably an equally great acreage during the seasons of 1926 to 1928. 
This method of inspection requires prior experience with the black 
scale; a knowledge of its habits and certain other factors which comes 
with experience. For instance, there might be old black scale shells 
from a previous generation scattered among the living insects of the last 
generation and similar in appearance. These must be excluded in 
the counts. And again, outside twigs or units must not be picked indis- 
criminately. In some orchards the scale is largely settled on the twigs in 
February. There might be one or even two heavy flushes of new growth 
between the time of scale settling and inspection. Indiscriminate 
selection of outside twigs would sometimes lead to the inclusion of non- 
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scale bearing wood entirely, even though the tree might be severely 
infested. 

Both fumigation and spraying are used in scale control. It has been 
known that with fumigation the scale kill averages about the same 
at the bottom of the tree as at the top of the tree. In our first season’s 
inspection work with the unit system it was discovered that with 
spraying there was a very great difference in insect condition between 
the top and the bottom of the tree; that even with insecticides which 
produced very satisfactory results in the lower part where thoroughly 
sprayed, the tops were usually left very severely infested. The reason 
was poor application to the tops. No towers were then in use in Cali- 
fornia. Because of this condition of heavier scale infestation in the tops 
from lack of coverage, we have been compelled in making comparisons 
of the efficiency of materials, to confine our inspections to the lower half 
of the tree, or that part where the application is thorough and will give a 
dependable rating of the value of the material used. 

In making orchard ratings for determining insecticide values, orchards 
sprayed by careless operators must be avoided. Furthermore, orchards 
in which the mortality of the scale between the time of treatment and 
the inspection is seriously influenced by outside conditions, such as a 
severe wind or freeze or a spraying for some other pest as spider or 
aphis, should be discarded from consideration. 

This unit system of black scale inspection, although devised and used 
by us to determine the comparative value of insecticides used on citrus 
trees is also of value to record the actual scale condition of a tree in so 
far as any system can do so. 

In the case of fumigated trees the scale kill is much the same 
throughout the entire tree. Thus, the five units taken from the 
bottom half of the tree, if properly selected, accurately records the scale 
condition of the entire tree. Also in the case of trees with the tops 
sprayed as thoroughly as the bottoms this ground inspection will give 
an accurate rating of the entire tree condition. However, where the top 
of the trees are more severely infested than the bottoms, a condition of 
common occurrence with black scale spraying, though recently greatly 
improved by the wide use of towers, ground inspection, while indicating 
the actual value of the insecticide, does not necessarily record the 
severity of the scale for the entire tree. Long study and experimental 
inspection of sprayed orchards led us to the conclusion that the only 
accurate method to handle such orchards was to inspect the tops as well 
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as the bottoms and record the results separately. This we have been 
accustomed to do in sprayed orchards. 





DISTRICT ARGENTINE ANT CONTROL IN CITRUS ORCHARDS 


By Harovp J. Ryan, Horticultural Commissioner, Los Angeles 
County, California 


ABSTRACT 

Although an effective poison syrup formula for control of Argentine ant (/ridomyr- 
mex humilis Mayr.) in California has been known for some years, the individual 
citrus grower has been able to make no headway toward eradication or even adequate 
control for any considerable length of time because of renewed infestations from 
untreated properties. Through a cooperative financing plan, citrus growers in Los 
Angeles County have made it possible for the Los Angeles County Horticultural 
Commissioner's office to treat all infested orchards in 45,000 acres of citrus area, 
poison being put out in the spring and fall of each year. A new cheap paper poison 
container has been developed and application costs reduced to between two and two 
and a half cents per container. Detailed cost figures are given for all operations. A 
check on the results of two years’ work in 14,200 acres of orchard showed a reduction 
of 50% in the number of infested properties, and a decrease of 83°, in the number of 
poison containers needed to take care of the remaining infestations. 


Costs AND REesutts oF Two YEARS ARGENTINE ANT CLEANUP 
CAMPAIGN IN Los ANGELES CoUNTY 


With the gradual spread of Citrophilus mealybug (Pseudococcus 
gahani Green) in the citrus orchards of California, the need for more 
adequate control of the Argentine ant (/ridomyrmex humilis Mayr.) 
became more and more obvious. Following the work of Barber in New 
Orleans (1); the observations of Horton (2); and the experiments and 
demonstrations of Woglum and Borden in California (3), Argentine ant 
control, through the use of poisoned syrup, has become a recognized 
essential to successful Citrophilus mealybug control. 

Aside from certain modifications in the syrup formula by commercial 
operators in residential areas, and adaptations of container types by 
these same operators to meet conditions found in these areas where 
material costs were not an item of very considerable importance, little 
attention had been given to cost saving. Orchard operations were 
confined usually to ten acre groves, and in those instances where larger 
areas were treated by one management the 1 oz. spice tin was generally 
used, except in work done by Swain (4) at Riverside, where he demon- 
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strated the possibility of reducing cost by the use of a paper drinking 
cup container. 

In 1924 the Los Angeles County Horticultural Commissioner’s 
office undertook an Argentine ant control campaign, financed by citrus 
growers’ associations, in the Covina section. The common one ounce 
spice tin was used at first, but it was found that the cost of new tins 
applied to the tree amounted to about five and a half cents per tin, and 
the labor of cleaning and reparaffining the tins made the cost of the sub- 
sequent application over four and a half cents. 

The initial cost of these containers with holes punched in the sides 
was $14.20 per 1,000. Tests made with various paper containers re- 
sulted in the selection of a 2 oz. paraffined cup of 60 Ib., double ply 
paper of the type commonly used for individual dinner services of 
candies and nuts. This cup cost about half the price of the tins and 
could be applied to the tree under similar conditions for three and one- 
half cents. 

Three objections were found, however. By means of a hole punched 
in the side, the cup was hung on a finishing nail driven into the tree, as 
had been customary with the spice tins. The wind swinging the cup 
back and forth on this nail would rub the paper at the base, and in some 
instances leaks would develop, causing a loss of syrup and a gumming of 
the tree bark where the poison penetrated. This was obviated by the use 
of a large paper disk hung over the nail behind the cup. At times, 
however, the wind would turn a cup so it would harg upside down. 
This difficulty was not overcome, nor was any way found to prevent the 
warping of the lid, which consisted of a cardboard disk fitting into 
the top, as does a milk bottle lid. This, when warped, allowed foreign 
matter to enter the liquid. 

Efforts to develop an improved container were successful, and a Los 
Angeles concern already making a glass poison jar offered to make the 
necessary dies and furnish an initial supply of cups at an attractive price, 
providing plans then being discussed for more comprehensive work 
were perfected. 

The plans referred to, contemplated the treatment of all Argentine 
ant infested orchards in the eastern portion of the county, embracing 
some 30,000 acres of citrus, the work to be done by county employed 
crews, and the county to be reimbursed by the growers’ cooperative 
packing associations for all expenses except those of inspection and 
supervision. 
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The above plan was agreed upon. Previous observers’ experience 
had indicated that spring and fall treatment were most effective, and 
it was agreed to time such treatments for October and April of each 
year, using Woglum’s modification of the formula originated by Barber: 


INGREDIENTS 
11 pints distilled water 12 lbs. granulated sugar 
2 Ibs. strained honey 4 oz. Tartaric acid (crystals) 
9 gms. benzoate of soda ¥% oz. sodium arsenite (pure, Merck's 
preferred) 


Heat ten pints water lukewarm. Add 1% oz. tartaric acid and stir 
until dissolved. Add nine grams benzoate of soda and stir until dis- 
solved. Slowly add twelve Ibs. granulated sugar—stirring constantly 
until dissolved. Determine exact height of liquid in container. Cover 
container and bring to a boil over moderate fire, and continue to boil 
over slow fire forty minutes, adding water to equal evaporation at end 
of each twenty minutes. To one pint of lukewarm water, add 34 oz. of 
sodium arsenite, and stir until completely dissolved; then add to syrup 
and stir well. Stir in two lbs. of strained honey. 

For the purpose of allocating the costs, the area was divided into six 
districts. The boundaries were set by the managers of the six Fruit 
Growers District Exchanges to include the bulk of the membership of 
each. Each District Exchange guaranteed to the County Horticultural 
Commissioner payment for all labor and materials used inside their 
district boundary, regardless of ownership. Each manager then made 
his own agreement with member packing houses, the other cooperatives, 
and the independent packers for payment. The work was then author- 
ized by the County Board of Supervisors under authority granted by 
Sec. 4041 of the California Political Code. 

Although less than three per cent of the area was infested with Citro- 
philus mealybug, it was deemed good business to treat al] the ant in- 
fested acreage alike, with a view to checking further spread of ants at 
once, without waiting for the appearance of mealybug infestations to 
make treatment a necessity. 

A complete inspection, necessarily in the summer while the ant 
colonies were active, was first required, but was begun too late to 
allow for complete inspection of all districts in the summer of 1925. 
Treatment of uninspected districts was, therefore, postponed until 1926. 

Inspections were completed in the three districts of Azusa, Covina, 
and Glendora, which include a total of 14,200 acres of practically con- 
tiguous citrus plantings lying just east of the San Gabriel River. 
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Preliminary inspection consisted of scouting along roads and ditches 
throughout the area, taking advantage of the known habit of the ant of 
clinging to borders of orchards and to house yards. 

At this time all specimens of ants, other than /. humslis were taken, 
and were identified by P. H. Timberlake as follows: Subfamily 
Myrmicinae, Monomortum pharaonts Mayr., Pogonomyrmex californt- 
cus Buckley., Messor sp. probably M. pergande: Andre., Solenopsis 
geminata Fabr. var. mantosa Wheeler., Pheidole sp., Subfamily Dolicho- 
derinae, /r:domyrmex humilis Mayr., Taptnoma sesstle Say., Subfamily 
Formicinae (or Camponotinae), Prenolepts tmparts Say., Prenolepts 
(Subgenus Nylanderta) sp., Ltometopum apiculatum Mayr., var. occt- 
dentale Emery, Myrmecocystus sp., three other Formica spp. 

Where the Argentine ants were abundant, other species were always 
absent except occasionally at the borders of infestations. 

The general areas of infestation having been determined and mapped, 
a detailed inspection was made of each orchard within the infested area 
and a card index made showing a chart of the orchard and showing the 
location of trees tended by ants and two rows beyond. 

In practically all instances the areas of infestation within the orchard 
were found to prevail along the borders, centering especially about 
ornamental plantings along the driveways and around the houses. 

At the same time a record was made of the average degree of ant in- 
festation in each grove, No. 1 being used to designate a light, No. 2, a 
medium, and No. 3 a heavy infestation. A standard measure for these 
grades was based upon the number of ants in one stream crossing a 
given line on the tree trunk in one minute of time. One to ten ants 
crossing in that time indicated a light infestation, eleven to thirty 
inclusive was graded as medium, and thirty-one or more as heavy. 

This standard was set at noon with the orchard temperature at near 
85° F. Without further work to determine ant activity at various 
temperatures and under various climatic conditions, this remains still 
a crude method, but with a little experience and this standard, a careful 
inspector was able to grade with excellent accuracy so that results of 
frequent reinspections by others agreed with his findings quite con- 
sistently. The only exceptions were in the case of a few orchards in- 
spected during cool wet weather. These, upon recheck, were found to be 
under-graded as to both degree and extent of infestations. 

The cost of inspection and supervision as previously stated was 
borne by the county. From July 1, 1925 to June 30, 1927, about $2,900 
of the supervising inspectors’ salary and expenses was chargeable to 
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work in the three districts. Original detailed surveys made in 1925 
cost approximately 17c per acre of citrus inspected. Later reinspections 
of actually infested acreage cost slightly over 10c per infested acre. 

There was considerable variation in the amount of ant infested 
property in different districts. The Glendora district, for instance, 
with 3,805 acres of citrus had properties infested totaling 2,601 acres, or 
68 percent. The average number of trees per acre in this region is 
about 80. On this basis the 73,991 trees found in need of treatment 
represented 36 per cent of the trees on the infested properties. Of the 
5,645 acres around Azusa, 2,086, or 37 percent, were on infested proper- 
ties with 49,729, or 30 percent, of the trees infested. In the Covina 
section of 4,750 acres, 38 per cent of the property acreage was infested, 
and 24 per cent of these trees on infested properties had ant colonies. 
This would seem to indicate that the Argentine ant has been established 
longer in Glendora than in the other districts, as their chief source of 
food supply, black scale (Saissetia oleae) is about equally distributed in 
all three areas. The total number of acres of infested properties was 
6,485, with 157,344 infested trees. 

Headquarters for syrup manufacture and supply distribution were 
established and work begun October first, and completed November 
fifteenth with a crew of seventeen men and a supervising inspector. 

A separate crew worked from a selected place of operation in each 
of the Covina, Glendora, and Azusa areas. The crews consisted of four 
men and a foreman each, with the exception of Glendora whose crew 
consisted of six men and a foreman. Because of the larger area to be 
covered it was thought best to use six men in Glendora instead of four, 
in order to finish treatment before the winter rains started. 

The duty of each foreman was to keep a record of all materials used, 
the number of containers placed in each grove, number of containers 
filled, and hours of labor for the crew. He filled all of the containers 
for the crew, kept the field cards in order, and transferred the crew from 
one grove toanother. It was necessary for each foreman to have a car in 
order to obtain supplies and transfer the men in the field. For- this 
service he was paid six cents a mile. The wage was four dollars and a 
half ($4.50) per eight hour day for the foreman, and four dollars ($4.00) 
per day for the laborers. 

The men were divided up into teams of two men each, and at leasta 
half-day’s work was planned ahead for them in one locality so that the 
foreman would only have to move them once a day in the field. It was 
planned to do this at noon when new supplies were taken out for the 
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afternoon. This system proved very satisfactory in economy for both 
time and auto hire. 

Sixteen carriers holding two trays each were made and also approxi- 
mately one hundred trays. The trays constructed of light wood and 
holding eighty-four containers each were so made that they could be 
stacked one upon the other when filled with containers. Very little 
tipping over of the containers in the trays was experienced although it 
was at first anticipated that wires would have to be strung across them 
to hold the cups erect. 

Carpenter’s aprons, used by lumber companies for advertising 
purposes, were given to the crews for carrying their brackets and nails, 
and were very satisfactory in that they did not get in the laborer’s 
way and proved large enough to carry a half-day’s supply. 

The equipment used for making the poison syrup in 1925 proved 
quite satisfactory and is essentially the same as that still in use in 1928. 
It consisted of a set of balance scales, a three burner gas stove, two 20- 
gallon copper vats lined with tin, and various sizes of liquid measures. 
The poison can be made in lots of fifteen gallons. When prepared, it is 
placed in five-gallon bottles. From these bottles, placed on a raised 
shelf, the syrup is siphoned into the field containers as needed. 

The field container used is a two and one-half ounce cup of heavy 
weight 90 Ib. paper, well paraffined. It is one and three-quarter inches 
deep with a diameter of two inches at the top and one and seven- 
eighths at the bottom. The proportions and formation are those of the 
common table-glass shaped, paper drinking cup. Just under the rim 
are punched four holes, one-eighth inch in diameter, to allow entrance 
of the ants. The top is a slip-over lid of the same material, with the 
bottom edge crimped so that it will lock when pushed down over the cup 
rim. Certain features are patented by the manufacturer. 

The cup is hung upon the tree by a metal bracket designed to success- 
fully prevent rubbing against the bark, or tipping. While some extra 
labor is entailed in the first application because the bracket must be 
affixed to the tree with a nail, subsequent applications consist of merely 
removing the old cup and hanging a new one. The old container may 
then be set (upside down to avoid tipping) upon the ground for such 
ants as may choose to feed upon the remaining syrup. 

In order to introduce the new container, and upon agreement of the 
growers that they would finance the campaign to the extent of a million 
containers, a special price of $8.00 per thousand for the cups and $3.75 
per thousand for the brackets was made. 
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“he itemized costs of all operations for the fall of 1925 are as follows: 


Containers 157,344 at $8 per M................ 0c cece eee eee $1258.75 
Brackets 157,344 at $3.75 per M..............0 0. cece eee eee 590.04 
SE Ser ae ee 29.52 
a eee 303.90 
TE Dr ia cavevidldcisdepatés vue 74.70 

PR. halWai gate widasd snd ecwsed ead dbenne secede doceveuess 17.01 
en Sek We aie ee etliee ce pnb od ok ae be essere 30.00 
General labor at $4.50 and $4.00....................0..254.. 2134.49 
Auto hire of crews at 6c per mile.....................-.0055- 146.94 
Dot. . ik6 pe Wate sWSCR bebe bb b06 00%’ eben ane Ceede $4585.35 
Average cost per container applied to tree.................... .0291 


The costs of application, however, were not uniform in all three 
districts, as they varied from 2.7 cents per container in the Glendora 
district, where the infestations were heaviest, to 3.0 cents each in the 
Covina district, and 3.1 cents in Azusa, where more time was lost 
proportionately moving from one place to another. 

This point is further illustrated by the fact that the average number 
of containers with brackets placed in the orchard per hour varied from 
51.1 per man in Glendora to 41.6 in Azusa. One man could fill about 
325 cups per hour. 

These same areas were treated again in April of 1926, at which time 
the ants were found to be quite active. The total cost was reduced to 
$2,838.99, or an a.’ age of 2.1 cents per cup, due chiefly to saving in 
bracket costs and labor of applying them. The speed of cup application 
was increased to 68 per man per hour in Glendora. It was found that 
by having one man alone all the time, instead of different men at differ- 
ent times, filling cups in the central station that this operation could be 
speeded up to over 450 per hour. 

No reinspections were made the following summer, but new areas 
were mapped, and in the fall of 1926 there were added a number of small 
areas and three large ones, placing 36,000 acres wnder the control 
system, and using 293,633 containers at an average cust of 2.57 cents 
each, including new brackets. The costs in the three areas previously 
treated remained practically the same, as was also the case for the 
fourth treatment applied in the spring of 1927. 

The syrup has been thoroughly satisfactory. It proved attractive 
to the ants at all times when weather allowed them to feed, except only 
for short periods—never apparently more than a few days—when 
honey dew was being secreted in unusual quantities by scale insects. 
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In some instances syrup was covered with dead ants, but never in a 
sufficient number of containers to materially affect feeding. After 
the third and fourth treatments, many cups around the outside edges 
of the infestations remained untouched, indicating that some colonies 
had been materially reduced. 

At the rate of 200 containers per gallon of syrup, no orchard infes- 
tations of Argentines were heavy enough to empty the cup, though 
where colonies of the Honey ant (Prenolepis) occurred, they would 
raid the poison and compietely empty the containers. 

In the spring campaign of 1927, 45,800 acres of citrus were under 
treatment in the county, and 357,826 containers were used at an average 
cost of 2.1 cents each, applied to the tree. 

The areas under immediate consideration showed an average con- 
tainer cost for the four treatments of 2.5 cents in Covina, and 2.2 
cents in Glendora and Azusa. 

An inspection of all properties in these three districts was conducted 
in the summer of 1927, showing a marked reduction in number of prop- 
erties infested and number of trees infested, as compared with con- 
ditions in 1925. 


No. OF PROPERTIES OF VARIOUS DEGREES OF INFESTATION 


1925 1927 
No. of Props. % of Total No. of Props. % of Total 
BEES cl) s ob sk ck wasrie 118 21 232 82.8 
EMEA a5. 2 5-pa e chiara 232 41 41 14.6 
rane Rane ee eae 122 22 7 2.6 
Se ee 90 16 — —_— 
562 100 280 100.0 


Seven heavily infested groves were found in 1927, whereas there 
were at least 122 in 1925. The number of medium infested groves had 
also materially decreased, while there were more lightly infested groves 
than there were before poisoning began. 


1925 1927 Reduction 


IO, x's ccccks uv saeeseersanene 562 280 50% 
ES nn ee lees guvasen « 6,485 3,593 44% 
SE ee re ek ee 162,894 27,420 83% 


Of the original number of 562 property infestations, 50 per cent 
appear to have been entirely eradicated in two years time. 

Eradication was obtained in 73 per cent of the original 118 lightly 
infested groves, while of the medium infested groves, 48 per cent were 
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free of ants in 1927, and 38 percent of the heavily infested groves were 
entirely cleaned up. 

The series of four treatments had used 590,000 cups, and cost for the 
14,200 acres in the Azusa-Covina-Glendora area $13,567.53, or some- 
what less than one dollar per acre. If the cost had been assessed against 
the 6,485 acres of infested properties alone, it would have amounted to 
approximately two dollars per acre, or fifty cents per acre per treat- 
ment. The cost of the treatments averaged $3,391.88 each, and the 
effect on the ant population made it possible to poison the same region 
again for $1,100 in the fall of 1927. 
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THE COACHELLA VALLEY (CALIFORNIA) HIPPELATES FLY 
PROJECT 


By W. B. Heros, University of California 


ABSTRACT 


Since the opening of this project in June 1926 frequent trips have been made to 
this valley for the purpose of determining the breeding habits of Hippelates pusio, a 
very annoying and abundant insect. Although a careful study has been made of many 
situations, its source still remains a mystery. Due to the very high summer tempera- 
tures of this dry region the lack of suitable laboratory facilities has proved a distinct 
handicap. With funds voted by the Riverside County Board of Supervisors an 
adobe laboratory suitable for desert investigations has now been built for this 
project, and funds for maintenance will be provided by an abatement district. 


Under date of May 20, 1926 a number of residents of the Coachella 
Valley (California) petitioned for assistance in the control of a fly 
termed a “buzz gnat’’ which was said to be seriously annoying and 
believed to be an important vector of a type of “‘pink eye.”” The writer 
undertook to investigate the situation and made a trip to the valley 
June 6-7 of that year. The fly was at the time identified as Hippelates 
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flavipes Loew.' In a letter from Dr. J. M. Aldrich dated May 19, 1927, 
he writes, ““The species which you sent from Coachella Valley, Cali- 
fornia is pusio Lw. It is the same species which was identified as 
flavipes Lw. by Malloch, Proc. U.S. N. M., 46, 1913, p. 245. His ‘variety 
pusio Lw.,’ on page 246 is a different form. The true flavipes of Lw., is 
the one described by Malloch on p. 243, as nitidifrons new species, as I 
have ascertained by examining the types in the Museum of Compar- 
ative Zoology at Cambridge, Mass. The earlier literature is somewhat 
uncertain since the time of the original description, but probably your 
species is the same one that has been referred to as flavipes when men- 
tioning its annoying habits.’’ In the same letter Dr. Aldrich also writes, 
“In the Proceedings of the California Academy of Sciences, Vol. 4, 619, 
Townsend described Oscinis collusor from Lower California which he 
said was reported to cause irritation of eyes of travelers and the ‘mal 
de ojo’ of natives. I examined his types in the Academy shortly before 
their destruction by fire in the spring of 1906 and found that they 
belonged to the genus Hippelates and it is quite probable that the species 
is pusto.”’ The writer has traced the Coachella Valley species through 
to the Mexican border at Mexicali. 

During the summer of 1926 a temporary laboratory for the study of 
this fly was established on the Williamson ranch at Coachella and it 
was largely through the courtesy of Mr. Geo. Williamson that opera- 
tions were at all possible during a portion of that summer with Mr. 
W. C. Beckley on the ground and also a portion of the summer of 1927 
with Mr. R. E. Barrett in residence. Each of these summers the writer 
together with members of his staff made many trips to the valley for 
longer or shorter field investigations. It soon became apparent that 
more suitable laboratory facilities must be provided particularly be- 
cause of the very high summer temperatures and desert conditions. 
Much credit is due Mr. E. P. Carr, Chairman of the Coachella Valley 
Citizens Committee for his continuous intelligent interest in the project. 
Had it not been for the interest and constant encouragement of both 
Mr. Carr and Mr. Williamson the Coachella Valley Hippelates fly 
project could not have prospered. Through these gentlemen the Coach- 
ella Valley Lions Club became interested and preliminary funds were 
provided for the investigation and later the project placed on a more 
permanent basis through the establishment of an ‘“‘Abatement District”’ 





‘Herms, W. B. Hippelates flies and certain other pests of the Coachella Valley, 
California. Jour. Econ. Ent., Vol. 19, No. 5, pp. 692-695. (Oct. 1926). 
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and the granting of funds for the construction of a laboratory by the 
Riverside County Board of Supervisors. 

The Abatement District was organized and established March 15, 
1928 under the act of May 29, 1915, California Assembly Bill No. 
1565, Chapter 584, and includes almost the entire Coachella Valley, 
This act provides “‘for the formation, government, operation and dis- 
solution of mosquito abatement districts in any part of the state, to 
facilitate the extermination of mosquitoes, flies and other insects; and to 


provide for the assessment, levy, collection and disbursement of taxes. 


therein.” 

In designing the laboratory it was necessary to take into consider- 
ation a number of factors, principal of which was the extreme heat,— 
with summer temperatures rising to over 120° it was necessary to 
achieve a degree of comfort for the worker as well as prevent too rapid 
desiccation of experimental material, to this end a structure with thick 
adobe walls seemed to be most practical. The design, for which my 
colleague Prof. C. W. Woodworth is largely responsible and who also 
was later detailed to put the same in effect, has proved fairly satis- 
factory for the intended purpose. The laboratory (Pl. 17 Fig. 1), in 
reality a desert entomological laboratory, was constructed during 
April of this year (1928). With the temperature ranging well over 110° 
in the shade outside, much of this paper was written in comfort in the 
new laboratory. Thick (12 inches) adobe walls, an air space above and 
a sprinkling system (used only a few minutes several times during the 
day) both in the breeding chamber gallery and on the lower laboratory 
roof, achieved the good result. The adobe walled cool chamber is in 
the form of a letter T, the long narrow chamber having an inside length 
of fifteen feet and that of the anterior space nine feet. 

During the greater part of April (1928) Mr. D. C. Parman, Assistant 
Entomologist, Division of Insects Affecting Man and Animals, Bureau of 
Entomology, was stationed at Coachella to investigate the possibility 
of trapping these flies. Various types of traps were used such as glass 
box traps and glass jar traps of various sizes baited with such material 
as hog liver and kidney of various ages, beef slime, blood, and sundry 
chemicals. This species of Hippelates fly is particularly attracted to 
animal secretions and excretions. It is no doubt this attraction that 
accounts for this gnat’s role in the transmission of ophthalmia,?—moisture 


*Schneider, Albert. An introductory report on pseudo-trachoma endemic in the 
Salton Sea region of California. Med. Sentinel, Vol. 35, No. 3, pp. 154-161. (Mar. 
1927). 
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from the eye being very attractive to it. The work which Mr. Parman 
did has encouraged us in continuing along that line in addition to the 
search for the source of the gnats. 

Although liver, “hamburger,”’ kidney, moistened dried blood and 
tankage prove very attractive to these insects, which feed to repletion 
on the same, no oviposition was observed. Bermuda grass appears to 
be very attractive, but so far no immature stages have been found in 
this grass, its stems or roots. Cotton, onions, dates, tamarisk, salt- 
bush, ditch ooze, soils, and many other possible sources have been 
tested,—all without effect. However, the search will continue with 
vigor and with much improved laboratory facilities, the project should 
show good progress during the present summer. 





THE TERMITE PROBLEM OF THE PACIFIC COAST 
By S. F. Licut, University of Califronia 
(Paper not received.) 


Mr. E. H. Ehrhorn stated that termites are a very serious problem in 
Honolulu. For the subterranean forms, very successful control has 
been obtained by locating the nests and fumigating them with carbon 
bisulphid. Recently the use of Paris Green, forced into the nests and 
runways by a special dust gun, showed considerable promise. Termites 
had been found damaging barges and ships, which were successfully 
fumigated with carbon bisulphid. Even the woodwork of Automobiles 
has been attacked. 





INSECTS vs. POLIOMELYTIS: NEGATIVE EVIDENCE 
By R. W. Doane, Stanford University 


ABSTRACT 
Early in 1928 a light epidemic of Poliomelytis on the Stanford Campus afforded an 
opportunity to make a study of the possible relation of insects to the spread of this 
disease. As a result of these studies it was concluded that insects were probably not 
concerned with the spread of this epidemic. 


About January 25, 1928 a case of poliomelytis was discovered in the 
girl's dormitory on the Stanford Campus. This case was quickly 
followed by others until by January 28 six cases were reported from this 
dormitory. During the next two days two other cases were reported on 
the Stanford Campus. One from a sorority house and another from a 
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fraternity house. This sorority house and this fraternity house were 
just across the street from each other, but they were a quarter of a mile 
distant from the girl’s dormitory. All of the cases were very light, and 
as serum was used at once the patients all responded very quickly and 
were soon in normal condition, although, as a matter of precaution, they 
were kept in quarantine during the usual period of two weeks. 

Although every effort has been made to find the source of this mild 
epidemic we have not been able to find any clue whatever that would 
aid us in determining how the disease appeared on the Campus, or how 
it, was spread. 

The girls in the dormitory were not closely associated except that 
they were in the same large building. They did not all eat in the same 
dining room and were not together socially and did not all attend the 
same classes. This seemed to be a very good opportunity to find whether 
insects might have been in any way concerned with the spread of this 
disease in this epidemic, and a thorough inspection was made of the dor- 
mitory and vicinity. 

The matron at the hall told me that the girls were not associated with 
each other in any way; that their rooms were not near each other, and 
that they did not use the same bath rooms or toilets. An inspection 
of the room where one of the cases occurred showed that it was on the 
ground floor on the east side of the hall; the window was eight or nine 
feet above the ground and screened, but there was a very large hole in 
the screen. A careful examination showed no insects in the room the 
day after the case was discovered. 

In one of the other rooms on the second floor on the west side of the 
hall just above the dining room the window had been left open and 
several insects were found in the room. The most abundant of these 
insects were small species of Chironomidae and Cecidomyiidae, none of 
which were biting insects. A few house flies and one mosquito, Theo- 
baldt incitdens, were also present. As the windows of this room had been 
open for two or three days these insects may all have entered after the 
patient was removed. Another room on the third floor was visited the 
morning after the patient had been removed; no insects were found in 
the room. This room was also near the dining room and was situated 
about thirty feet from the second room just referred to. Another 
room on the third floor was also near the dining room on the back side 
of the dormitory. The fourth room was also on the third floor, opening 
on the back court. This room was being fumigated with formaldehyde 
at the time of my visit, so I could not goin. The first case occurred 


here. 

















October, '28] DOANE: INSECTS AND POLIOMELYTIS 695 


The matron told me that after the patient was taken to the doctor for 
an examination she was immediately taken to the isolation hospital 
without returning to her room. The matron later in the evening went 
into the girl’s room and made up the bed without changing the linen, 
intending to have it changed the next morning. A girl friend of the 
patient, not knowing about her friend’s illness, came into the room and, 
finding the bed vacant, went to bed and slept there over night. This 
girl was carefully watched, but showed no indication whatever of any 
illness. The other room that was visited was on the first floor facing 
the front court. The screen on the window was torn at the bottom, 
and many minute Cecidomyiidae were found on the window. 

The same day that I inspected these rooms I did some collecting on 
the dormitory grounds and along the lake side near by. A few Empi- 
didae were dancing near some bushes just east of the hall. A few Argen- 
tine ants were crawling on the walls of the dormitory. Along the lake 
shore several Chironomidae were flying and a few were taken in the 
net. No mosquitoes were seen. At the stable in the corporation yard 
one-eighth of a mile from the dormitory I found a number of house 
flies around the stalls. 

The next day inspections were made in the sorority and fraternity 
houses in which cases had occurred. Only eight girls were living in 
the sorority house. They all eat together and are, of course, very closely 
associated. 

The patient had complained of a cold and a headache for a few days 
before she went to see the doctor, and in spite of the fact that she 
seemed to recover very quickly after the serum treatment she was 
isolated with the other patients. She shared her room with another girl, 
but slept alone the night before she was taken to see the doctor. There 
was no screen on the window of the room in which this girl lived. An 
examination of the kitchen showed a few house flies, but no cockroaches 
or other insects that I could find. The girls’s room had no insects in it. 
A Chinese cook is employed at this house. 

There were about twenty-five men in the fraternity house where the 
last patient was found. These men all ate together in a common dining 
room and many of them slept together in a large upper room, having 
their study rooms separate. The cracks in the floors in the sleeping 
room were wide open in many places. An Airdale dog has the run of 
the house and sometimes comes up to the sleeping room. The windows 
of all of the rooms were open, and a number of house flies were found in 
the rooms. An examination of the kitchen showed a number of house 
flies, but no cockroaches or other insects were found. Negro cooks and 
waiters are employed in this fraternity house. 
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The following day an inspection was made of the dining room and 
kitchen and store rooms in the girl’s dormitory. There are two dining 
rooms, both exactly alike, each one located on either side of the kitchen. 
The tables are arranged with chairs for eight persons. There is a boy 
and a girl waiter, both students, for each table. White women do the 
cooking. There are one or two white men in the kitchen who do some 
of the heavy work. Everything about the kitchen was very clean. 
Only five house flies were seen here. A few Argentine ants were seen in 
the meat room and along the side of the kitchen devoted to baking. 
The store rooms down stairs were very clean. A few Argentine ants 
were found in the basement and some in the store rooms. The lady in 
charge of the dining rooms and the kitchen says that the ants have been 
more troublesome this winter than ever before although they have 
been using ant pastes and ant powders freely. She says too that in the 
past several of the girls have complained of having been bitten by ants. 
I was not able to confirm this report. 

In one of the store rooms two heads of “dry jack” cheese were found 
to be badly infested on the outside by cheese mites. These mites were 
in all stages of development, and a ring of brownish castings covered 
and surrounded thecheese. A large head of Oregon full head green cheese 
on the same shelf some distance away had a few of the mites on it. 
Other small packages of cheese were also found to be slightly infested. 
One-half of the cake of ‘‘dry jack’ cheese that had been in the meat 
refrigerator for about four weeks was also found to be infested. As the 
meat is held in this refrigerator for only a short time the temperature is 
quite high. A reading showed the thermometer to stand at 50°F. 

Mouse traps were placed throughout the kitchen and store rooms in 
the dormitory and in the infected fraternity and sorority houses. Two 
rat traps were placed near the garbage cans outside the kitchen door at 
the dormitory. These were all baited with cheese and visited late in 
the evening and early in the morning for two days. Six mice were caught 
in the dormitory, tive in the fraternity house and none in the sorority 
house. The mice that were caught early in the evening were immediate- 
ly placed in bottles to be examined the next morning. Some of them 
were still warm when caught. All of the mice taken from the traps in 
the morning were cold and rigid. No parasites were found on any of 
these mice. The rat traps were undisturbed. The store house man 
at the dormitory told me that they have not been bothered with rats 
for a long while. 

As a result of these studies I have reached the conclusion that insects 
were probably not concerned in the spread of this epidemic of polio- 
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melytis on the Stanford Campus during the last few days of January 
1928. The only insects that were present in any numbers in all of the 
houses were Argentine ants, and as they are not any more abundant 
in these houses than in others in this vicinity, and as their presence 
was not noted in the living rooms of any of the patients I do not, at 
present, see how they can be held responsible for the spread of this 


outbreak. 





SPECIFICATIONS FOR PETROLEUM OILS TO BE USED ON 
PLANTS 


By E. R. pEONG, Mills Building, San Francisco, California 


ABSTRACT 


Certain of the older specifications, such as flash point, color and gravity, for defining 
petroleum lubricating oils are apparently of little value for evaluating oils suitable 
for spraying purposes. In place of these, other characteristics including, sulfonation 
value, volatility and oxidation value are defined and laboratory methods given for 


determining same. 


Certain technical features of petroleum oils were brought before this 
body through your Journal,' about two years ago but with the con- 
tinued interest in this subject and at the risk of repetition, I would again, 
like to call to your attention the need of exact specifications for oils to 
be used in spraying plants and attempt to interpret certain of these. 

Much has been said in recent years as to the comparative merits of 
“quick breaking” vs. stable emulsions but I believe the recent findings 
of Griffin? et al have established the merits of emulsions of this type 
rather than those containing minute oil globules in a permanent type of 
emulsion, hence no attention will be given to this phase of the subject. 

The entomologist, in his attempts to use petroleum oil, as a weapon 
of defense, either for his own body, e. g. against the mosquito or to 
protect growing crops has been compelled to borrow certain specifi- 
cations from the lubricating oil trade to define the fractions which he 
wished to consider. ‘‘Ready made” or borrowed terms are frequently 
as poor a “‘fit’’ as are many clothes of the same description, hence we 
have the need of discarding certain terms and substituting others 
which convey our ideas more properly. 


'E. R. deOng ‘‘Technical Aspects of Petroleum oils and oil sprays.” Jour. Econ. 
Entomology XIX : 733-745 (1926). 

*Griffin, Edward L., Charles H. Richardson and Robert G. Burdette, ‘‘Relation of 
size of oil drops to toxicity of petroleum oil emulsions to aphids.” Jour. Agr. Re- 
search, 34:737-738 (1927). 
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In discussing such terms, I merely want to enlarge upon certain 
points but not to depart from the original classification as laid down 
by Gray,’ namely, (1) chemically inert hydrocarbons of the paraffin 
and naphthene series, and (2) chemically active hydrocarbons of the 
aromatic series and of the olefin series (cracked oils). Series (1) has 
usually been spoken of as “‘saturated hydrocarbons” and (2) as “‘un- 
saturated hydrocarbons” even though the aromatics are included in 
the latter. 

Certain specifications, applied to lubricating oils, are apparently of 
little use in the evaluation of oil for spraying purposes and apparently 
should receive but slight consideration or be entirely discarded. In- 
cluded in these are, gravity or density expressed as Baume degrees, 
fiash point, fire point, pour point and color. 

Color must be considered either of doubtful significance or deceptive. 
The heaviest shades of petroleum oil are largely due to inert suspended 
particles and their presence or absence is of little consequence. They 
may be removed by filtration and leave the oil almost colorless and yet it 
would be very dangerous for foliage use. Fefining an oil with sulfuric 
acid or liquid sulfur dioxide removes these particles and at the same time 
the olefins and aromatics, hence to a certain extent color may be of 
some significance. 

Sulfur in whatever form it may be present is usually considered a 
hazard to the plant even as low as 0.05 per cent. Combinations of 
certain types of commercial emulsions and free sulfur are sometimes 
recommended but a wide observance of this principle cannot be recom- 
mended in our present state of knowledge. 

The fractional distillation of an oil at varying temperatures indicates 
the quantity and density of the fractions distilling between ranges of 
temperatures at stated intervals. Distillation is sometimes taken as an 
indicator of volatility and is very intimately associated with this char- 
acteristic. Distillation, however, usually begins between 150° and 300° C. 
and ranges as high as 400° C. (at which time decomposition or cracking 
begins) ; it is of little significance in field work except as an indicator of 
the proportions of volatile and non-volatile oils. 





VOLATILITY 


The volatility of spray oils is an important factor closely associated 
with viscosity. Much of the value, as well as, the difficulties attending 


%Gray, G. P. and E. R. deOng. ‘‘California petroleum insecticides.” Inds. and 
Eng. Chem. 18:175-180 (1926). 
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oil sprays are associated with these two characteristics. They also 
form the basic distinction between kerosene and lubricating oil. The 
former is ineffective against most insect eggs and resistant scale insects, 
because of its rapid rate of evaporation and the possibility of its ex- 
pulsion from the tracheae, while lubricating oil, once it penetrates, 
persists for a long time in the breathing tubes. The action of the two 
oils on leaf surfaces is very similar to that in the body of the insect, 
kerosene penetrating rapidly and without leaving a greasy film on the 
leaf surface, while the lubricating oil may be present on the leaf surface 
for days and persist in the leaf for weeks and months, acting as a re- 
pellent or toxic agent during this time. 

The following test has been devised, in cooperation with the chemists 
of the Shell Company of California, as a laboratory method of determin- 
ing volatility: 

The test consists in determining the rate of evaporation of the oil 
sample concerned from a standard grade of asbestos paper suspended in 
an oven kept at a controlled temperature, ranging from 50° to 100° C., 
according to the oil fraction used. A weighed amount of the oil sample, 
usually 0.5 gm., is placed on a sheet of the asbestos paper, three inches 
square, and weighings made of duplicate samples every 24 hours. 
Thermostatic control of the temperature is necessary. The evaporation 
of 95 to 100 per cent of the sample used is required to determine the 
curve. Comparatively large amounts of the samples are necessary to 
indicate differences at this slow rate of volatilization. For these reasons 
it is considered best to use temperatures of 50° to 100°C. A range of 
this magnitude is best where the field includes both kerosenes and light 
lubricants. The suggested amount of 0.5 + gm. per sample is suffi_ 
cient to give accurate readings at more rapid rates of volatilization , 


SULFONATION TEST 


The sulfonation test has been devised for determining quantitatively 
the proportions of the chemically inert hydrocarbons of the paraffin 
series and the chemically active hydrocarbons of the aromatic and olefin 
series, these two classes having ‘been found to be the basis for the most 
exact grouping of tolerable and intolerable fractions. Since all but the 
most highly refined distillates are mixtures of these two classes it seemed 
desirable to determine their exact proportions in refined and unrefined 
distillates. 

Viscosity 

The viscosity or freedom of motion of the molecules of an oil, often 

spoken of as “body” or “‘fiuidity’’ is an important property in the 
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selection of a lubricating oil. This property is often expressed as the 
rate of fiow through a definite orifice at a standard temperature in 
comparison with that of water as the standard. Viscosity has fre- 
quently been used as an indicator for volatility, since it is a standard 
test for all oils, but there are many conditions under which the two 
attributes are not uniform, particularly in the movement of oils in the 
tracheae of an insect and in the internal structure of a leaf. 

Viscosity is a valuable characteristic both from the standpoint of 
evaporation and penetration. The latter factor applies both to pene- 
tration into the tracheae of the insect and entrance into the leaf and 
twig. Oils of the kerosene type are known to pass rapidly through the 
entire tracheal system of the insect and may in this way carry other and 
more active insecticides. 

Viscous oils of 100 sec. Saybolt* penetrate the tracheal system very 
slowly. They are however, fixed so firmly that they cannot be dis- 
lodged, probably causing such a degree of suffocation as to contribute 
to the death of the insect. The viscous oil also is difficult to remove 
from the leaf, once it has entered, thus leading to functional disturbances 
and possibly through oxidation to acute injury. 

The present trend in spray practice in southern California is strongly 
towards oils of viscosities of 35-80 sec. Saybolt, the lighter form being 
for the black scale and the heavier for the red scale and red spider, © 
also for use on deciduous trees. The report of R. S. Voglum, Fnto- 
mologist for the California Fruit Fxchange, shows, for the year ending 
June, 1927, that non-coloring of fruit and non-setting of bloom was 
practically eliminated the past year (June, 1926—June, 1927) with the 
general use of light oils. For the year ending June, 1926, the work was 
mostly with an oil of 100-110 seconds viscosity, and serious difficulties 
were encountered especially when applied in the fall and winter. 


OXIDATION 


The Shigh® method of determining the degree of oxidation in lubricat- 
ing oil ha cen the basis for the work on oils for use on plants. The 
method has been modified to this extent that the degree of oxidation is 
measured by the amount of acidity developed rather than the measure- 
ment of a sludge precipitate, which is a later stage in the oxidation 


‘All viscosities given are at 100° F. 
‘Sligh, Jr. T. S. ‘‘An oxidation method for measuring the stability of mineral oil.” 
Proceedings American Society for Testing materials. Vol. 24, pt II (1924). 
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process. The procedure is essentially the same as the original method 
given below, excepting the use of a temperature of 150° C. instead of 
200° C. 

The method of procedure for the test is as follows: 

“Ten grams + 0.1 g. of oil are weighed into a standard oxidation 
fiask. The air in the fiask is displaced with oxygen at approximately 
760-mm. mercury pressure and 68° F. and the slightly greased stopper 
carrying the connection plug is clamped in place. The flask is im- 
mersed vertically to a point about | in. above the body in a well-stirred 
oil bath maintained at 300° C. + 1.0° C. and held at this temperature 
for 2% hours. The flask is removed and allowed to cool. The oxidized 
oil is diluted to a total volume of 100 cc. with petroleum naphtha. 
After 24 hours this solution is filtered and the weight of the precipitate is 
obtained.” 

Two oils were oxidized according to the above method and the 
acidity determined by titration. The method being as follows: 50 cc. 
of the oil were added to 50 cc. of 95'7 alcohol and 50 ce. of 0.1 N. NaOH 
and the mixture refiuxed for one hour. The excess hydroxyl concen- 
tration was then titrated with 0.1 N. HCl with phenolphthalein as the 
indicator. 

Fxperiments® made by the above procedure and also by exposing oils 
in their films to the action of the air and sunlight, have shown that oils 
of almost 100 per cent concentration of saturated hydrocarbons may 
break down and yield such quantities of acid as to be decidedly in- 
jurious to foliage. In the study thus far made, it has been found that 
oils differ greatly in their resistance to oxidation and it is possible 
that this factor may have sometimes entered into known instances of 
oil injury. 

CONCLUSIONS 


It will be noted from the above statements that no single specifi- 
cation will sufficiently describe oils suitable for use, particularly on 
foliage. Two or more characteristics are required to detine an oil even 
according to our present knowledge. Sulfonation value in connection 
with volatility and viscosity and perhaps the stability as shown by the 
oxidation test are all of value. The possibility of light petroleum oils as 
carriers for other and more active insecticides, such as nicotine and 
possibly pine oil as a solvent for nicotine, are factors for further study. 


‘In cooperation with the Shell Company of California. 
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SUMMARY 


Petroleum oils for use on foliage at summer temperatures should, 
according to experimental results in California, have an unsulfonatable 
residue of 88 to 99 per cent. The lower percentage being permitted 
only with oils of low viscosity 40 to 50 seconds Saybolt and decidedly 
volatile. These oils should also be stable chemically and not oxodize 
readily. 

Oils for foliage use at low temperatures e. g. max. daily temperatures 
of 45° to 60° F. may be of a more viscous and less volatile form, thus 
reacting for a longer period of time. Such oils are apparently more 
effective both for resistant insects such as the red scale and on insect and 
mite eggs. 

Oils for dormant use on deciduous trees should have an unsulfonatable 
residue of #5 to 75 per cent and a viscosity of 85 to 120 seconds Saybolt. 
There is apparently less danger from oxidation products in oils for use 
on dormant trees than those for foliage use at comparatively high 
summer temperatures. 

Lowered insecticidal value resulting from the use of highly retined 
and somewhat valuable oils may be compensated for, in part, by in- 
corporating other and more active chemicals such as nicotine. Specially 
retined pine oils may also be found useful as solvents for nicotine in 
blends with petroleum oils, particularly for citrus trees. 





THE EFFECT OF CERTAIN HARD WATERS ON THE STABILITY 
OF COLD MIX LUBRICATING OIL EMULSIONS' 


By J. R. Ever and F. M. Rospinson 


ABSTRACT 


In an attempt to ascertain the cause for separating out of ‘‘cold mix’’ oil emulsion 
stocks on dilution with certain of the hard waters in New Mexico, it was found that a 
modification of Herschell’s demulsibility test could be applied for determining the 
rate of separation in these mixtures. This test, when applied to oil emulsions made 
from hard waters containing magnesium sulphate in amounts greater than 5 parts 
per 100,000, showed that the separating out of the oil was in proportion to the amount 
of magnesium sulphate present, leading to the conclusion that this chemical was 
largely responsible for the instability of the emulsions in the types of water observed. 
Calcium sulphate and sodium chloride, also normal constituents of New Mexico 
hard waters, did not affect the stability of emulsions. 


‘Contribution from Biology Department, New Mexico College of Agriculture and 
Mechanic Arts. 
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INTRODUCTION 


The authors’ attention has been recently called by fruit growers of 
New Mexico to the occasional difficulty of securing stable lubricating oil 
emulsions when using certain local waters and the standard ‘‘cold mix”’ 
emulsion formula. In preparing a-four per cent oil emulsion from this 
formula four gallons of lubricating oil, one and one half gallons of water 
and eight ounces of a casein spreader (Kayso) are emulsified to form 
the stock solution and this is then diluted in one hundred gallons of 
water. The chief difficulty encountered by the orchardists when pre- 
paring this mixture was a separation of the constituents when they were 
diluted in the spray tank so that during the spraying operation some 
of the trees received an over dosage of oil and emulsifier and the re- 
mainder received little more than a coating of water. 

Observations of the field methods used by the orchardists having this 
difficulty convinced us that the instability of the emulsions was attribu- 
table to the water used rather than to carelessness in following the for- 
mula. Most of the water used for spraying in the region where these 
observations were made came from irrigation ditches using the Rio 
Grande river as their source of supply or from drilled wells on the prop- 
erty of the orchardists. With the latter the type and degree of hardness 
varied considerably but in the river water the hardness was fairly 
constant over a yearly period. In either case, however, this hardness 
was frequently of a permanent type and the samples contained some or 
all of the following: sodium sulfate, sodium chloride, calcium sulfate, 
calcium chloride, magnesium sulfate, magnesium chloride, and potas- 
sium sulfate. In practically all samples of the permanently hard type 
magnesium sulfate, calcium sulfate and sodium chloride formed a large 
share of the mineral matter present. 


DiIscUSSION OF METHODS AND RESULTS 


In order to test the reaction of such waters when used to dilute an 
emulsion stock prepared as above described, a modification of Herschel’s 
demulsibility test as recommended by the U. S. Bureau of Standards? 
was used. In the unmodified method a known quantity of oil, usually 
27 cc. is placed in a 100 cc. graduated cylinder and sufficient distilled 
water is added to bring the quantity up to 100 cc. The mixture is 
stirred for five minutes with a standard paddle running at 1500 R.P.M. 
The rate at which the oil settles out from the emulsion when it is allowed 
to stand at 130° F. is the measure of the emulsibility of the oil and an 


2U.S. Bureau of Standards: Bul. 86, 1917. 
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Fic. 46.—Demulsibility curves of two samples of hard water compared with distilled water. 
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index to the stability of the emulsion. The rate of settling out ex- 
pressed in cc. per 60 seconds is called demulsibility. This test was 
modified by using a quantity of the emulsion stock sufficient to separate 
out four cc. of oil and ninety-six cc. of water and emulsifier, or in other 
words, the equivalent of a four per cent emulsion. Readings were made 
at room temperature (70°F.), and a small quantity of an oil soluble dye, 
Sudan III, was added to facilitate the readings. 

The average rate of settling out of each cc. of a four per cent oil 
emulsion in distilled water using the ‘‘cold mix’’ formula was found to 
be fairly constant as shown in Table 1 and was used as a constant 
for comparing the rate of separation in similarly made stocks when 
diluted with different samples of hard waters. 


TABLE 1 
Time Since Reading at Interface ee. Oil Rate of Settling in 
Stopping Paddle Between Oil and Settled Out cc. per hour 
Water 
0 100 0 0 
20 sec. 99 1 180 
30 sec. 98 2 240 
5 min. 97 3 56 
10 min. 96 4 24 


This method was next applied to samples of hard waters which had 
previously been analyzed by the Chemistry Department of the New 
Mexico College of Agriculture and Mechanic Arts and of which the 
amounts of mineral matter such as magnesium sulfate, calcium sulfate, 
etc., were known. From these tests two samples are selected and tabu- 
lated (Table 2) to illustrate the difference in their reaction to the 
demulsibility test. Water sample No. 1 is medium in the amounts of 
total minerals and sodium chloride and high in calcium and magnesium 
sulfates, while sample No. 2 is exceedingly high in total mineral matter, 
medium in sodium chloride, and low in magnesium sulfate and calcium 
sulfate. 


TABLE 2 
Time Since Reading ec. of Oil Rate of 

Sample No. 1 Stopping at Settled Settling cc. 
Parts per 100,000 Paddle Interface Out per hour 
Total minerals 80 0 100 0 0 
NaCl 16.6 10 sec. 99 1 360 
MgSO,& CaSo, 14.0! 15 sec. 98 2 480 

30 sec. 97 3 360 

45 sec. 95 5 324.2 
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Sample No. 2 0 100 0 0 
Total minerals 201.5 25 sec. 99 1 144 
NaCl 42.2 45 sec. 98 2 160 
MgSO,& CaSO, 8.9! 2 min. 97 3 90 

5 min. 96 4 48 


‘Expressed in terms of CaCO). 
?Total demulsible material. 


These results are also shown in graphic form, (Fig. 46) using the 
data from Column 3 of the table in comparison with the data of Column 
3, Table 1. From these curves it may be seen that the rate of 
separation in water sample No. 1, which contained a high percentage of 
calcium sulfate and magnesium sulfate, was more rapid than for No. 2 
in which the amounts of these chemicals were much lower, and the rate 
of separation in No. 2 was somewhat more rapid than that of the check 
sample where distilled water was used for dilution. 

Since these experiments suggested that the presence of magnesium 
sulfate, calcium sulfate and perhaps sodium chloride in the water as 
possible causes for the increased rate of settling out of the oil, it was 
decided to make up and test synthetic hard waters containing varying 
amounts of these materials. These chemicals, alone or in combination, 
were added to distilled water in gradually increasing quantities, begin- 
ning with amounts comparable with the average minimum occurrence in 
the natural waters of the Rio Grande Valley and increasing to amounts 
of their maximum occurrence. It was found that sodium chloride in 
quantities up to and beyond its maximum occurrence in Rio Grande 
Valley waters did not increase the rate of separation of the oil from 
the emulsions. Also it was demonstrated that calcium sulfate at rates 
greater than its maximum occurrence in natural waters did not increase 
this rate. When magnesium sulfate was added to distilled water alone, or 
to water containing the other aforementioned chemicals, in amounts 
exceeding five parts to 100,000 the rate of separation was noticeably 
increased. In addition, an insoluble precipitate, possibly calcium 
sulfate, is formed which separates out with the oil and makes an exact 
determination of the amount of oil separating out exceedingly difficult. 
It was found, however, that readings could be made of the rate of sep- 
aration of this combination of oil and precipitate, to which we refer as 
the total demulsible material, and that this rate is proportional to the 
amount of magnesium sulfate present (particularly within the limits of 
five to ten parts per 100,000). Figure 47 shows the effect in rate of 
separation when five, six, seven, and ten parts of magnesium sulfate are 
added to 100,000 parts of distilled water. The irregularity of these 
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curves may be due to the difference in the ratios of the chemicals forming 
this total demulsible material. Time did not permit exact determina- 
tion of these factors and more work is needed to clear up this question. 
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Fic. 47.—Demulsibility curves for waters containing different amounts of 
magnesium sulfate. 


The general tendency of the curves however is for correlation between 
the amount of magnesium sulfate and the rate of separating out of the 
oil from the emulsion and the investigation thus far indicates that the 
presence of magnesium sulfate in waters used for dilution is probably 
the principal factor in causing the instability of ‘‘cold mix” oil emulsions. 
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CLIMATIC INFLUENCE ON CITRUS INSECT DISTRIBUTION IN 
CALIFORNIA 


By R. S. WoGcium, Entomologist, California Fruit Growers Exchange 


ABSTRACT 


Citrus fruit pests in Califronia occur in more or less well defined areas. Some 
species are most destructive under the cooler temperatures near the ocean. Other 
species are destructive only where the summer weather is hot and dry. There are 
intermediate types. The distribution of these pests in 1927 is compared with that of 
1907. An attempt has been made to designate the maximum temperatures and the 
minimum humidities which appear to limit the destructiveness of the more im- 
portant citrus pests. 


It is a well known fact that the pests of citrus trees in California are 
limited in distribution to certain more or less well defined areas. This 
situation was first impressed on the writer in 1907, at which time he 
spent two or three months in making a careful survey of the citrus insect 
problem in every locality in southern California. It appeared at the 
time that climatic differences, particularly that of maximum temper- 
ature, were the most positive factors in limiting insect distribution. 

Strength to this premise was given by the increasing mortality of 
black scale then observed as one moved from the coastward districts of 
Santa Ana and ‘Vhittier inland to Pasadena and thence on to Pomona 
and Fiverside. The following quotations are taken from my notes of 
July and August 1907. “At Santa Ana black scale is everywhere and 
very bad. Seen in all stages. Practically all eggs under old scales have 
hatched ; almost all scales were empty and very few in which eggs were 
dried up.’’ At Pasadena, ‘“‘Under fully one-fourth of the black scales 
overturned the eggs and larvae were dried up."’ At Claremont and 
Upland, “Fully 90 per cent of eggs and young have been killed. Some 
trees coated with sooty mold fungus show very few young scales alive.” 
At Riverside, “Dried up eggs and young are common hereabouts. 
Very few young live scale seen, the effect of the hot spell of July being 
almost complete destruction.” 

These records indicate that the mortality of black scale during July 
and August 1907, varied from below 5 per cent at Santa Ana near the 
ocean to upwards of 99 per cent at Riverside. ‘Veather records show 
that there occurred about 8 days of real hot weather the last of June 
and the first of July 1907, the maximum temperature at PR iverside being 
110 degrees, at Pasadena 103 degrees. No records of Santa Ana's 
temperature are available but normally it averages 10 to 12 degrees 
cooler in June and July than Riverside. 


. 
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Between 1907 and the present time the writer has been in very close 
touch with citrus insect conditions throughout the State, the greater 
part of his official time being spent in the orchards rather than in the 
office or laboratory. This contact has enabled him to observe the 
status of citrus pests year by year—to note their ups and downs, and 
any outstanding factors contributing thereto. 


TOPOGRAPHY OF CALIFORNIA CitTRUS AREAS 


The principal northern citrus areas are in interior valleys separated 
from the ocean by the Coast Range Mountains and backed by the high 
Sierras. These valleys are very hot and dry during the summer. The 
citrus producing lands of southern California extend from Santa Bar- 
bara on the north to the Mexican border, with the most inland point, 
Highland, 60-70 miles from the coast. Although tempered to a greater 
or less extent by ocean infiuence this southern area is of variable climate, 
by reason of its topography and varying distance from the coast line. 
The coastal area in which the orchards are within a few miles of the ocean 
and subjected to a direct coast infiuence is comparatively cool. The more 
interior southern areas which are in valleys shut off from the coast by 
high hills, while tempered more or less by coast infiuence, carry decided- 
ly higher summer temperatures and lower humidities than the coastal 
district. 


THE DISTRIBUTION OF CITRUS PEsTs IN 1907 CoMPARED WITH 1927 


Summing up the distribution of pests in 1927 as compared with 1907, 
it is a matter of interest to observe that the limits of distribution of the 
four major pests, the black scale, the red scale, the purple scale and the 
red spider are very little different to-day than they were 20 years ago. 
To be sure there has become infested a much greater acreage but this 
increase is due rather to new plantings within or adjacent the former 
infested areas rather than to expansion of the pests to new areas. Liur- 
ing this 20 years three new major pests have been discovered, the 
citricola scale, the citrophilus mealybug and the citrus thrips. In this 
short time all three insects have extended their distribution widely— 
very probably over the main area which they will henceforth occupy. 
Their distribution would have been even greater were it not that they 
appear for the most part to have reached their climatic limitations. 
The artificial barriers set up by man appear to have had small infiuence 


against those of nature. 
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RELATION OF CLIMATE TO THE LJISTAIBUTION OF CITXUS PEsTs 


The question might be asked: Why do not all these citrus pests occur 
in equal abundance throughout the entire citrus belt? Our own obser- 
vations incline us to the conclusion that their distribution is governed 
primarily by climatic conditions; that while control measures and local 
quarantines may reduce their numbers or slacken their distribution, it is 
the factors of high temperatures and of humidity which control the 
ultimate limits of their establishment. 

From the standpoint of climatic adaptation we would classify our 
California citrus pests into three groups: 

Purple Scale 


1. Those adapted to a mild environment: Citrophilus Mealybug 
Common Mealybug 


Citricola Scale 
2. Those adapted to a hot dry environment: Citrus Thrips 
Yellow Scale (?) 


Black Scale 
3. Those adapted to both mild and moderately hot Red Scale 
environment: Citrus Red Spider 
Citrus Aphis 


THE MAXIMUM TEMPEAATULKE RANGE OF CALIFOANIA CITRUS AREAS 


We have previously classified the citrus areas into three districts, 
coastal, southern interior valleys and northern valleys. San Lsiego has 
been selected as typifing the extreme coastal condition and Santa Ana 
the more intermediate coastal condition. Anyone familiar with the 
climate of the southern interior valleys knows that the summer temper-. 
atures increase quite regularly as one proceeds from Los Angeles east- 
wards to Redlands. ‘Ve have selected Pasadena as representative of 
conditions at the coastward end of the interior valleys, Pomona as an 
intermediate point and FRedlands as the extreme interior. Porterville 
gives the range of the San Joaquin Valley, Oroville, the Sacramento 
Valley, and Fl Centro the Imperial Valley. 

The comparative range of the summer temperatures of these different 
districts is well illustrated by the accompanying chart which gives the 
average hottest day of the month for the 5 year period 1923-1927. An 
examination of this chart shows that the peak months for extreme tem- 
peratures over the citrus areas normally falls during June, July or 
August; that the maximum temperatures average lowest at San Diego 
and Santa Ana, highest at El Centro, with Pasadena, Pomona, Red- 
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lands, Porterville and Oroville in between. If graphs are based on the 
mean maximum temperature or the hottest day of the year the com- 
parative positions of the different key stations remain the same as in 
this chart. 


Averace Horrest Day Or Mowrn For Years 1723-27 


dune e/ /; 
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Fic. 48.—Chart showing the peak months for extreme temperatures over 
citrus areas. 
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Every summer there occur peak heat waves. Some years the max- 
imum temperature range is not particularly greater than the normal 
average, but usually there are peak heat waves during which the tem- 
perature for a 2 or 3 day period will soar several degrees above the nor- 
mal. These heat waves are the result of high pressure areas beyond 
the mountains to the East which force hot dry air over the valleys of 
southern California until finally dominated by the ocean influence. It 
has been our observation that these extreme heat waves off the desert 
combined with the low humidity exerts a major influence on the natural 
mortality of such insect pests as the black scale and citricola scale. 
In the Imperial, San Joaquin and Sacramento Valleys the summer 
climate is normally very dry, and the temperature decidedly more 
extreme than in the southern citrus belt. 


Insect DIsTRIBUTION VERSUS TEMPERATURE RANGE 


Returning to our classification of insects based on the temperature 
range during the summer we find Group I occupying practically the 
same general limits of distribution to-day as in 1907 (The citrophilus 
mealybug first appeared in 1912). This range spreads from San Diego 
where the average hottest day of the year approximates 90 degrees with 
a mean minimum relative humidity of approximately 74 per cent, to 
Pasadena with its maximum temperature of the year approximating 103 
degrees and a minimum relative humidity for the summer ranging from 
18 to 40 per cent. The subject of climatic influences requires too ex- 
tended a discussion to be entered into fully within the few minutes 
available for this paper. Only the high points will be mentioned. Obvi- 
ously the purple scale requires reasonably humid conditions for full 
development and the influence of temperatures even around 85 to 90 
degrees appears reflected in its habit of initial infestation on the interior 
lower north side of orange trees. The citrophilus mealybug has been 
known to be destructive outside of the temperature range of Group I 
but only in cases where associated with the argentine ant. Apparently 
it is temperature, rather than humidity, which is the main factor in con- 
trolling this pest. 

In Group II occur such pests as the citricola scale which is a severe 
pest over the range from Pomona as a minimum (hottest summer day 
averaging around 106 degrees) to Oroville as a maximum (hottest day 
around 112.5 degrees). The humidity of Pomona (unrecorded) would 
be slightly less than that for Pasadena (minimum range in summer I8 to 
40 per cent). The humidity of Oroville is unrecorded but the summer 
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minimum probably approximates that of other northern interior valley 
points, as Fresno which averages below 20 per cent. That extreme 
temperatures with lowhumidities are particularly destructive to citricola 
scale was shown by the effect of a heat wave at Redlands in 1925 when 
the temperature reached 114 degrees with a humidity of 12 per cent; 
another case occurred in 1926 in Tulare County when the temperature 
reached 114 degrees and reduced citricola scale to commercial control 
over the entire county; still another was the heat wave of June 1917 in 
southern California when its maximum of 118 or 119 degrees almost 
eradicated this pest. At Oroville temperatures 2 or 3 degrees above 112 
are recorded practically every other year. Here the citricola scale is 
generally distributed but is not a commercial pest as at Porterville. 
Infestations of this pest in Los Angeles and Orange Counties where the 
average maximum temperatures are below 100 degrees and the humidity 
somewhat higher than at Redlands have disappeared. Apparently 
the young citricola scale is severely affected by high humidity as well as 
by extremes of temperature. 

The citrus thrips appear not to become a pest where the humidity is 
higher and the temperature lower than that of Pomona. Citrus thrips 
appear adapted to arid conditions only, being most damaging in the 
northern valleys where the summer humidity averages below 20 per 
cent, some months below 15 per cent and the maximum temperature 
reaches 111 degrees or above. It also occurs in the Imperial Valley 
with an average maximum temperature of 114 degrees. The fact that 
the thrips is present but not damaging in Los Angeles or Orange Counties 
indicates humidity to be the main controlling factor to its abundance. 

Yellow scale is of rather uncertain limitations. It thrives best in the 
Highland-Redlands area with its maximum summer temperature of 108 
degrees. Its presence in severe infestations in northern California 
cities but only to a limited extent in the orchards shows it is able to 
maintain itself even where maximum summer temperatures reach 111 
or 112 degrees. On the other hand this scale is occasionally moderately 
damaging under the climatic conditions of the coastal area. 

Group III: The black scale thrives under the low summer temper- 
atures and high relative humidity as typified by San Diego conditions, 
also is a severe pest under the climatic complex of Pomona. The max- 
imum temperature which limits it as a pest is represented by Redlands 
with its maximum of 108 degrees. The black scale mortality apparently 
is influenced by very low humidities and comparatively high temper- 
atures. Very close distinction is not obtainable without further 
study. 
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Susceptibility to high temperature varies with the stage of the insect. 
The eggs and the young larvae of black scale are particularly susceptible 
to high temperature and dryness while under the old shell. Temper- 
atures above 104 or 105 degrees at this period are very destructive when. 
the humidity is low. The larvae of the first and second stages on leaves 
have been known to be largely destroyed at temperatures above 106 
degrees particularly where the humidity was low. When the humidity 
goes below 15 such temperatures if maintained for a prolonged period 
are destructive even to comparatively large scale. 

The red scale also is an insect adaptable to variable climatic con- 
ditions. Like the black scale it thrives under San Diego conditions; it is 
also a pest on lemons under the climatic conditions of Pomona. Red 
scale is not a pest under the temperature and humidity of Riverside and 
Redlands. However, at Corona, with maximum temperatures practical- 
ly identical with those of Redlands, red scale is a pest. Indications are 
that a greater humidity at Corona might be the controlling factor. 
Furthermore, supporting evidence in this direction would appear in the 
case of the citricola scale, an insect adversely influenced by hig:: humid- 
ity and which is far less severe at Corona than at Redlands. 

Summing up our thoughts in this paper in a tentative way as based on 
present information and subject to modification as complete evidence is 
collected, the following table is given: 


Approximate Summer Temperatures Limiting the Distribu- 
tion of Citrus Pests, as Based on the Average Hottest 








Pest Day for the Five Year Period, 1923-1927. 
Purple Scale Not Damaging above 103 Deg. with Min. Hum. 18 to 40°! 
Common Mealybug ’ <2 = — *.™ S. Fe * - 
Citrophilus Mealybug ae ss 104 ** ua 
Black Scale 4 7 “ 108 “ oe a 

may 4 - - 113. “* Min. Humidity 10 to 15% 

Citricola Scale “ below 104 “Min. Humidity? 
Red Spider * = above 108 ‘“ ——— 


{ Damaging at the Highest Temperatures of Citrus Belt, | 
113 Degrees. Minimum Humidity 15 to 20%. t 
Citrus Thrips } Not Damaging in Districts with Maximum Temperature | 
| below 105 degrees. Humidity? J 


‘Range of minimum relative humidity during summer. 


An attempt has been made in this paper to show that once citrus pests 
were firmly established in California their ultimate distribution has been 
controlled by climatic conditions, mainly temperature and humidity; not 
by the attempts of man to limit their distribution. The fact that few 
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records of humidity are available has made the problem both difficult 
and incomplete. It is hoped that with more complete records which will 
ultimately be obtained more clear determinations can be drawn. Such 
records should be of particular value from the standpoint of local quar- 
antines. At the present time little distinction is made as between a pest 
destined for a district of high summer temperature or low summer tem- 
perature; whether humid or arid. The freedom of the locality from infes- 
tation is the main consideration. Not that the pest might or might not 
be able to live there. Insects are adapted to certain environments. If 
we are to establish quarantines on the basis of scientific analysis why 
should not cognizance be taken of the factor of environment, if definite- 
ly known? 





STUDIES ON THE RESISTANCE OF CERTAIN INSECTS TO 
HYDROCYANIC ACID 


By A. M. Boyce, Univ. of Calif., Citrus Exp. Station, Riverside, Calif. 


ABSTRACT 
Instances of resistance or increased tolerance of insects to insecticidal treatment 
are briefly reviewed. A study is being made of the development of resistance to HCN 
gas of several species of insects. The results of fumigation experiments with Drosophila 
melanogaster Meig. and A phts gossypit Glover are presented. 


The problem of the development of resistance or increased tolerance 
of insects to insecticidal treatments is at present confronting economic 
entomologists for possible solution. So marked in degree has this prob- 
lem become in some instances that it has caused a change in the pest 
control programs and this change has not effected altogether satis- 
factory results. 

In 1914 Melander' reported that the San José scale was apparently 
becoming resistant to the sulfur-lime sprays that had heretofore given a 
satisfactory kill. 

Coincident with Melander’s observations, in the Corona section of 
Southern California it was noted that fumigation with HCN gas for 
the red scale, Chrysomphalus aurantii Mask., of citrus trees was not 
giving the high percentage of kill that was formerly secured under 
similar conditions. Quayle? at first thought that this was due to some 


'Melander, A. L. Can Insects Become Resistant to Sprays? Jour. Econ. Ent. 7: 
167-172, 1914. 

*Quayle, H. J. Are Scales Becoming Resistant to Fumigation? Jour. Agr. U. of 
Cal. 3:333, 1916. 
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defect in the fumigation procedure but further investigation showed that 
there was a much greater survival of the scale from Corona than of the 
scale from other sections when they were fumigated under identical 
conditions. Woglum’ reported similar findings after making a series of 
tests with the red scale. The area of resistant red scale now includes 
Corona, North Whittier Heights, Whittier and a considerable part of 
the citrus sections of Orange County. 

Poor results from fumigation against the black scale, Saissetia oleae 
Bern., were first noted in the Charter Oak section of California in 1912. 
Subsequently, the area in which increasingly poorer results were ob- 
tained with HCN gas fumigation has grown until it now includes most 
of the area between Alhambra and Cucamonga or the eastern part of 
Los Angeles County and the western part of San Bernardino County. 

Further evidence that a marked variation in relative resistance may 
exist with insects of the same species to insecticidal treatment is brought 
out in the recent work of Hough‘ of the Va. Agr. Exp. Sta. In testing 
the relative ability of larvae of the codling moth from two different 
localities to enter apples sprayed with arsenate of lead, Hough found that 
the Colorado codling moth larvae with which he worked were more 
resistant to arsenical poisoning than were those of the Shenandoah 
Valley of Virginia. 

Since it has become to be quite generally accepted that some insects, 
particularly the species of Coccids already referred to, have developed a 
marked degree of resistance to HCN gas it is of interest to postulate on 
how this has come about. Is it merely a case of selecting artificially 
through continued fumigation the most vigorous individuals, and that 
they then transmit to a portion of their progeny this ability to resist 
certain concentrations of HCN gas’ But does this satisfactorily ex- 
plain the situation’? Why then have not these species of scales developed 
a resistant strain in all sections where fumigation has been employed? 
With the red scale for instance the areas in which the resistant strain 
occurs are more or less spotted. There are sections where HCN gas 
has been employed over as long a period, or possibly longer than in the 
fesistant sections and in which the kill obtained is entirely satisfactory. 
With the black scale the resistant area is continuous, or at least more so 
than is the case of the resistant red scale. To further complicate an 
understanding of the situation an occasional grove in the center of a 


*Woglum, R. S. Observations on Insects Developing Immunity to Insecticides. 
Jour. Econ. Ent. 18:593-597. 1925. 

‘Hough, W. S. Relative Resistance to Arsenical Poisoning of Two Codling Moth 
Strains. Jour. Econ. Ent. 21:325-329, 1928. 
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resistant red or black scale area is kept commercially clean through 
fumigation with a normal dosage of gas. This feature is difficult to 
explain under the theories of possible development of resistance. 

Another possibility of interest in this connection is the theory of the 
introduction into these particular areas of more vigorous strains or 
races of the species. It is not improbable that very hearty scales coming 
from various and different parts of the world may have become mixed 
with the race of the same species in the areas where a resistant strain 
has now developed. However, our theories must remain as mere hypothe- 
ses until some evidence has been accumulated which will show the 
nature of this resistance. 

The following experimental work dealing with a study of this prob- 
lem is being carried on at the Citrus Experiment Station. The aim of 
the work reporied upon in this paper is to attempt to produce through 
continued artificial selection a strain of insects more resistant to HCN 
gas than were the original parents. 

In a study of this nature it is advantageous to select species of insects 
that are naturally adapted to meet certain desired conditions. .The 
vinegar or pomace fly, Drosophila me'anogaster Meig., was chosen 
for use in one of the experiments. These flies are relatively easily han- 
dled in the laboratory and are reared on artificial media; they are also 
prolific and rapid breeders. They reproduce sexually, and the sexes 
are readily distinguishable with the unaided eye. This feature is of 
value because of the possibility of resistance to HCN gas being heritable 
according to Mendelian laws in which case it might be sex-linked in its 
transmission. And a further advantage is the fact that these flies are 
naturally very susceptible to HCN gas. 

In the beginning it was necessary to determine by a series of trials the 
dosage of gas that would consistently kill a high percentage of the flies 
fumigated. A practically gas tight fumigatorium of 100 cu. ft. capacity 
is being used for these fumigation experiments, since a unit of this size 
greatly reduces the error in the concentration of gas over a smaller unit 
such as a bell jar of say .5 cu. ft. capacity. The standard amount of 
liquid HCN used in these tests is 2.5 cc. and the exposure is 45 minutes. 
These criteria were determined from data obtained from a series of 
trials, using flies that were reared in the laboratory under more or less 
standard conditions of temperature, food, etc. The general procedure 
then, is to rear a population of flies and fumigate them under conditions 
as stated above. All of the flies are stupefied when removed from the 
fumigatorium. After 12 to 15 hours the flies that survive are counted, 
and the number of each sex is noted. Those fiies that succumb to the 
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gas are also counted, the sexes separately in order to obtain the sex 
ratio of the entire population. Cultures of those individuals surviving 
each treatment are set up for reproduction. The flies of each filial gen- 
eration are fumigated together with a check of stock flies that are 
reared under like conditions. 

To date seven generations have been reared and fumigated. The 
results obtained are summarized as follows: 


SUMMARY OF DROSOPHILA FUMIGATION EXPERIMENTS 











Per cent 
Total No. No. Flies Per cent above 
Pedigree Flies Surviving Surviving Check 
Surviving 

ccs ccxoesoee nee eres 7941 152 1.8 
rt Rihs ha 500d 6s b'o FAs kc weee ws 7345 428 5.8 2.1 
Gs 6 4 9 6686.2 o is 0's ke Ree bos 19154 697 3.7 — 
RE ee fee eee 8163 286 3.5 1.5 
i a aes a el e's gin a eware 11515 247 2.0 oe 
RE RS Sean ange eee 4474 83 1.8 3 
re a im lal iG bbiche ate 5157 62 1.5 
DS a oe ag cy aed bs wee ieee aes 1646 123 74 6.8 
DE i Vc tecedeevcWdebboaebeces 2840 17 6 
CLIO. NTR a Tig Shunt be b ewe A 1288 182 14.1 12.2 
EE ee es ee ere ee 1952 37 1.9 — = 
ae ee ee ore 5543 183 3.3 1.8 
ck ines dks ecte ewe kk a aaah ws 2327 37 1.5 = 
Te et as cigaueuane ab oh oak 7001 292 4.1 2.7 
SS are h i 4d Wald a Caren nk see bad 2450 36 1.4 as 
Totals F-1 to F-7 inclusive........... 35460 1577 4.4 2. 
NS os an Pah ke ode dane ce an 45395 1133 2.4 -_—— 


From the above data there is an indication of slight development of 
resistance in the populations of flies bred from parents that survived 
the standard dosage of HCN gas to which they were subjected. Thus 
far the tests have not shown that through continued selection an in- 
creasing degree of resistance develops. 

Another species of insects chosen to work with in connection with 
this study was the cotton or melon aphid, Aphis gossypii Glover. These 
aphids are propagated on potato sprouts in cages in the insectary. 
They breed very rapidly and are quite susceptible to HCN gas. When 
propagated indoors under controlled temperatures the insects reproduce 


parthenogenetically entirely. This feature is somewhat comparable 


with the reproduction of the black scale, though not wholly so for males 
of the black scale have been observed in most of the citrus sections. 
However,,the part that these males play in the reproduction of the species 
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is not fully understood but it is generally assumed that most of the black 
scale are produced parthenogenetically. 

In this work as with the Drosophila it was necessary to determine the 
dosage and exposure that would consistently kill the greater percentage 
of the aphids. The standard found to be satisfactory was 3cc. of liquid 
HCN in a 100 cu. ft. fumigatorium with an exposure of 30 minutes. 

By trials with several systems of growing potato sprouts on which to 
rear the aphids, it was found that a single bushy plant in a 4 inch flower 
pot served the purpose best. The potato plants on which the aphids are 
feeding are put into the fumigatorium and the pots bearing them are 
placed on large sheets of light paper. In this way the aphids that fall off 
are readily observed and counted. With each pedigreed batch of aphids 
fumigated, plants which bear aphids that have never been exposed to 
HCN gas are included in the test to serve as a check. 

The results of the experiments to date are summarized as follows: 


SUMMARY OF APHID FUMIGATION EXPERIMENTS 


Per cent 
No. of Check above (+) or 
Successive Total No. No. Aphids Per cent Per cent below (—) 
Fumigations Aphids Surviving Surviving Surviving Check 
Surviving 
Ist fumigation 12430 453 3.6 —: -- 
2nd fumigation 12106 594 4.9 2.1 + 2.8 
3rd furnigation 5985 86 1.4 2.7 — 13 
4th fumigation 3043 185 6.0 3.3 + 2.7 
5th fumigation 3160 230 7.2 4.4 + 2.8 
6th fumigation 2541 151 5.8 3.7 + 4.6 
7th fumigation 1698 348 20.5 3.3 +17.2 
Totals. 40963 2047 Av. 7.6 3.2 + 4.4 


Note: After several months of success in propagating the aphids in large numbers 
the work was held up due to the mortality caused by an Aphelinus parasite which 
nearly wiped out the breeding stock in most of the cages. 


The data presented above tends to indicate that a slight degree of 
resistance is manifest through selection with the exception of the popu- 
lation that made up the third furmigation test. In this instance a larger 
percentage of the check survived than of the pedigreed strain which fact 
clearly indicates that variable factors are involved in making a study of 
this nature. 

Other species of insects that are used in connection with this study 
are the granary weevil, Sitophilus granarius Linn., the confused fiour 
beetle, Tribolium confusum Jack. Duv., the saw-toothed grain beetle, 
Oryzaephilus surinamensis Linn., and the red and black scales. The 
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three species of beetles mentioned breed very readily in the laboratory 
in grains and grain products and are fairly easily handled. The granary 
weevil is naturally resistant to HCN gas requiring approximately six 
times the concentration of gas with a much longer exposure than that 
which is required to kill the other two species. 

The fumigation of these beetles is done in bell jars of .5 cu. ft. capacity 
which are sealed to plate glass with vaseline. The liquid HCN is at- 
omized and introduced through an opening in the plate glass. To date 
these tests have not been carried far enough to have sufficient data to 
present at this time. 

The work with the red and black scales is along similar lines to that 
already outlined. Thered scales are propagated on lemon seedlings and 
on small navel orange trees. The black scales are propagated on seed- 
ling and also on small navel orange trees. For the red scale tests one- 
half of the trees used are infested with progeny from known resistant 
areas and the remainder are infested with progeny from known non- 
resistant areas. This system is likewise being used in the black-scale 
studies. All of the trees are growing in large pots in insect-proof rooms 
which are built in a separate lath house. The resistant strains of in- 
sects are kept isolated from the non-resistant strains. Thus far no data 
have been secured from this experiment. 

It is to be understood that this paper is merely a progress report and is 
presented at this time with the hope of invoking criticism and sug- 
gestions as an aid in continuing the work. 





THE EFFECT OF DIFFERENT QUANTITIES OF FOOD DURING 
THE LARVAL PERIOD ON THE SEX RATIO AND SIZE OF 
LUCILIA SERICATA MEIGEN AND THEOBALDIA 
INCIDENS (THOM.) 


By W. B. Hers, University of California 


ABSTRACT 

Larvae of the green bottle fly, Lucilia sericata, were removed from food in lots of 
one hundred at six-hour intervals after feeding thirty hours, the longest feeding 
period being 96 hours. The size of resulting flies became in general increasingly larger 
as the feeding period was increased and the sex ratio was reversed from a large pre- 
ponderance of males in the underfed to a preponderance of females in the longer 
feeding periods. Larvae of the mosquito, Theobaldia incidens, were reared in lots of 
one hundred in distilled water to which yeast was added in quantities ranging from 
.5 gram to 5 grams. The resulting mosquitoes became in general increasingly larger 
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as the quantity of yeast was increased and the sex ratio was reversed in a manner 
opposite to that of the green bottle fly. 

A number of years ago while investigating the growth of flesh flies, 
particularly Lucilia caesar Linn., a series of experiments on underfeeding 
was conducted by the writer.’ Although at the time no record was 
made of the fact, it was observed that a complete reversal of the sex 
ratio occurred in the flies resulting from underfed larvae, i.e., there was 
a marked preponderance of females when the larvae were permitted 
to feed until they left the food of their own accord, after about 72 
hours’ feeding, while a preponderance of males resulted from the larvae 
which were removed from their food at 36 to 42 hours’ feeding. The 
effect of underfeeding on the size of the flies is, of course, a matter of 
common observation, but is nevertheless well illustrated in a figure 
shown in the publication above cited. The effect of undernourishment 
on the size of individuals of a given species is referred to by Wheeler,” 
Social Life Among the Insects (p. 160, Ants and their habits), viz: “It is 
obvious that some of the differences between the various castes, es- 
pecially those in size, are due to differences in the amount of food con- 
sumed during the larval stages, but the profounder morphological 
differences which separate the queens, soldiers and workers, must be 
due to other causes.” 

In the consideration of sex ratio as affected by underfeeding, the 
writer in thts present paper obviously does not claim for underfeeding 
any more profound influence than that of survival, i.e., it would appear 
from the evidence that for certain flies at least the larval females require 
a larger amount of nourishment than the males, hence fewer females 
survive in the shorter feeding periods. For the mosquito, Theobaldia 
incidens the reverse situation appears to exist. 

The normal sex ratio of species shows wide variation, although the 
ratio within a given species under optimum feeding conditions is fairly 
stable. For Musca domestica Linn., the ratio is very nearly 1:1; for 
Ornithodorus moubata Murray it is also about 1:1 according to Job- 
ling,’ while according to Hargreaves‘ the ratio for the coffee-berry borer 
(Stephanoderes hampei Ferr.) is 10:1, i.e. ten females to one male. 
~ IHerms, W. B. An ecological and experimental study of Sarcophagidae with 
relation to lake beach debris. Jr. Exp. Zool. vol. IV, No. 1, pp. 45-83. 1907. 

*Wheeler, W. M. Social Life Among the Insects. Harcourt, Brace and Company, 
New York. 1923. 

‘Jobling, B. A contribution to the biology of Ornithodorus moubata Murray. Bul. 
Entom. Res. vol. XV, Pt. 3, pp. 271-279. 1924-25. 

‘Hargreaves, H. Notes on the coffee berry-borer (Stephanoderes hampei Ferr.) in 
Uganda. Bul. Entom. Res. vol. XVI, Pt. 4, pp. 347-354. 1926. 
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EXPERIMENTS WITH Lucilia sericata Sex Ratio 


Adult flies of Lucilia sericata were collected out-of-doors and placed in 
cages where masses of eggs were deposited either on fish or beef lung. 
Clumps of eggs deposited at approximately the same time were then 
transferred toa receptacle with a new piece of beef lung. The time of 
hatching was carefully observed, then after 30 hours of feeding one 
hundred larvae were removed and placed in a jar of clean sand for further 
observation. Thereafter, every six hours another hundred larvae were 
removed and treated in the same manner until the remaining larvae 
migrated from the food of their own accord, i.e., after approximately 96 
hours of feeding. All of the jars containing the fed larvae were kept ina 
warm chamber at 80° + 2° F. It is of interest to note that the pupal 
period at this temperature ranged from four days for the shortest fed 
larvae to seven days for the migrated individuals, with pupation taking 
place in all cases at approximately the same time. 


The following table (Table 1) shows the results of the first series thus 
treated. 


TABLE 1, SERIES 1. SHOWING THE EFFECT OF LARVAL FEEDING ON THE SEX RATIO OF 
Lucilia sericata. EGGs Lain May 5, 1928. HatcHep SAME Day. First LARVAE 
REMOVED May 7, 1928, 12 o’CLock MIDNIGHT 


Feeding Pupal Number of Flies Sex Ratio 

Period Period Males Females Total Males Females 
30hrs..... 4days 20 11 31 6.5 3.5 
36hrs..... 4days 22 24 46 4.8 5.2 
42hrs..... 5days 59 43 102 5.8 4.2 
48hrs..... 5days 43 40 83 5.2 4.8 
54hrs..... 5days 45 58 103 4.3 5.7 
60hrs..... 5days 49 51 100 4.9 5.1 
66 hrs..... 5 days 49 50 99 5.0 5.0 
72hrs..... 6days 51 52 103 5.0 5.0 
78hrs..... 6days 55 52 107 5.1 4.9 
S4hrs..... 6days 62 38 100 6.2 3.8 
9hrs..... 7 days 38 60 98 3.9 6.1 
96 hrs..... 7 days 31 78 109 2.8 7.2 


It will be observed that Table 1 indicates an error in the number of 
larvae taken from the food at the various intervals and also a probable 
discrepancy in the sex ratio for the 84-hour feeding period as indicated 
by the results of Series 2, Table 2. 
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TABLE 2, SERIES 2. SHOWING THE EFFeEctT OF LARVAL FEEDING ON THE SEX RATIO OF 
Lucilia sericata. EGGs Lain June 20, 1928. HatcHep JUNE 22, 1928. First 
LARVAE REMOVED JUNE 23, 6 P.M. 


Feeding Pupal Number of Flies Sex Ratio 

Period Period Males Females Total Males Females 
36hrs..... Dead oa = os = — 
42hrs..... 4days 43 26 69 6.2 3.8 
48 hrs..... 4 days 28 21 49 5.7 4.3 
S4hrs..... 5days 59 38 97 6.0 4.0 
60hrs..... 6days 53 44 97 5.5 4.5 
66hrs..... 6days 47 49 96 4.9 5.1 
72hrs..... 6days 45 53 98 4.6 5.4 
78hrs..... 6days 43 54 97 4.4 5.6 
S4hrs..... 6days 26 40 66 3.1 6.9 
90hrs..... 6days 32 48 80 4.0 6.0 
9hrs..... 7 days 30 66 96 3.1 6.9 


The above tables (Tables 1 and 2) show a fairly steady reversal of the 
sex ratio from 2.8:7.2 (males to females) for flies resulting from larvae 
which fed until they left the food voluntarily, to a ratio of 3.5:6.5 (males 
and femdles) for the flies resulting from larvae which fed only thirty 
hours, the shortest time that resulted in a completion of the life history. 
The exception (possibly an error) already referred to is in the 84-hour 
feeding period in Table 1. Cooler conditions existing during the feeding 
period at the beginning of Series 2 (Table 2), thus retarding growth, 
account for the absence of flies until the 42-hour feeding period is reached. 


S1zE OF FLIES 


As already stated, the size of the winged insect (the fly) is greatly 
affected by the amount of food which the larva is permitted to consume, 
i.e., cutting down the larval food supply reduces the size of the fly. A 
convenient basis for the measurement of size appears to be in the length 
of the wing. These measurements were made under the microscope by 
aid of the micrometer scale attached to the moveable stage. The length 
of the wing is taken from the region of the notch between the anti- 
squama and the alula to the very tip of the wing. 

From Table 3 it will be seen that the wing length of the males 
varied from 4.3 mm. for those resulting from a 42-hour larval feeding 
period, to 5.3 mm. for those with a larval feeding period of 72 hours, 
while the wing length of females for the same larval feeding periods was 
4.2 mm. and 5.9 mm. respectively. For the flies having larval feeding 
periods of more than 78 hours, there appears to be a tendency toward 
reduction in size. It is worthy of note that the shortest length of time 
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the flies remained in the pupa was from four days for those having the 
shortest larval feeding periods and increased to seven days for those 
having the longest larval feeding periods. (See Tables 2 and 3.) 
The entire life history (shortest totals from egg deposition to emergence 
of fly) required eleven days. 


EXPERIMENTS WITH Theobaldia tncidens: SEx RATIO AND SIZE OF 
MosQulitoEs 


It is a matter of common observation that for at least many species 
male mosquitoes are the first to emerge from the pupa. This was ob- 
served for Theobaldta inctdens in these experiments as well as in others 
to be reported at another time. While experimenting with yeast as a 
suitable food for rearing mosquitoes under known conditions, it was 
found that the size of these insects was influenced in a marked degree, 
ie. smaller quantities of yeast produced smaller individual mosquitoes. 
For the purpose of these experiments battery jars were used, all thorough- 
ly autoclaved and covered with sheets of sterile cotton between bob- 
binet. Into each jar was placed a litre of distilled water the pH of 
which was 6.4 to 6.6. Egg rafts of a previous night’s laying were placed 
in jars of distilled water, usually from six to eight rafts being used for 
each series. The newly hatched larvae were then thoroughly mixed, 
and from this mass of larvae lots of 75 to 100 were counted out and 
transferred to the battery jars, which had been provided previously 
with Fleischmann’s yeast in quantities varying from 0.5 gram to 5 
grams. Daily readings were made of the hydrogen ion concentration. 

Table 4 gives a summary of the results of a preliminary experiment 
with regard to the use of various quantities of yeast as food. The larvae 
used in this experiment were all from one egg raft deposited by one 
female mosquito. 

With at least an indication of reversal in the sex ratio, although quite 
the opposite from Luctlia sericata, further investigation seemed of 
interest. Therefore, early the following year, when eggs again became 
readily available, other series were planned. The first of the 1928 
results are summarized in Table 5. 

The entire life history (shortest time for each stage) required 21 days 
and that with 5 grams of yeast; for 4 grams it required 24 days; for 3 
grams, 25 days; for 2.5 grams, 31 days; for 2 grams, 35 days; for 1.5 
grams 41 days; for | gram 66 days; and for 0.5 gram, 56 days. Larvae 
in distilled water without yeast were all dead at the end of 7 days. 
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TABLE 6. SHOWING VARIATION IN WING LENGTH oF INDIVIDUAL MosovuIToEs 
(Theobaldia incidens) THE LARVAE OF WHICH WERE FED ON DIFFERENT QUAN- 
TITIES OF YEAST AS INDICATED. WING LENGTHS ARE IN MILLIMETERS 








Length Amount of Yeast 
of wings 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 
in mm. gam grams grams grams grams grams grams_ grams 
3.5 — 1 — _— — — — _ 
3.6 — 2 -- 1 — _ -_ ate 
3.7 l 2 — — 1 — - - 
3.8 1 4 l 4 — 2 — - 
3.9 1 1 — 6 — — -— 
4.0 —_ 12 2 6 4 — _ - 
4.1 — 5 = 9 4 — —- 
4.2 2 11 7 4 4 l - l 
4.3 — 5 4 5 7 1 3 
4.4 l 3 3 10 9 4 5 
4.5 — 3 5 9 22 sS 5 l 
4.6 — _ 3 4 7 5 5 
4.7 _ 1 — 2 Ss 13 4 2 
4.8 _ — 3 2 2 7 + l 
4.9 — 1 1 — — 5 2 - 
5.0 — 1 l — 1 10 2 l 
5.1 o- -— 2 — — 5 — 
5.2 — — — — — 1 — - 
Totals 6 52 32 62 69 62 30 6 
Aver. length 
of wing in 
mm. 4.0 4.1 4.4 4.2 4.4 4.7 4.6 4.6 


Size oF Mosgvuitoes 


In the flies already discussed a reduction in the quantity of food re- 
sulted in a reduction in the size of the winged insect. The quantity of | 
food available to mosquito wrigglers appears to have a similar effect. | 
As a matter of fact, these observations relative to sex ratio and size in | 
mosquitoes grew out of our desire to find the optimum quantity of 
yeast which might be used as food for the larvae. It will be seen from 
Table 6 that although larger mosquitoes resulted from the larger 
quantities of yeast used as larval food, there was a decided reduction 
in the number of mosquitoes bred under such conditions. Wing length 
is taken as a basis for size comparisons, the measurements for length 
being taken from the notch between the alula and the inferior costal 
margin to the tip between the 2d and 3d long veins.® 





‘The writer gratefully acknowledges the assistance of O. H. Lovell, R. E. Barrett 
and A. E. Michelbacher. 
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SUMMARY 


1. Lots of flies (Luctlia sericata) resulting from larvae having fed on 
beef lung showed a sex ratio that varied according to length of time the 
larvae were permitted to feed; namely, those lots which fed until volun- 
tary migration from the food showed a sex ratio of from 2.8 to 3.1 
males to 6.0 to 7.2 females, while those which were permitted to feed 
only 30 to 36 hours showed a sex ratio of from 6.2 to 6.5 males to 3.5 to 
3.8 females. 

2. Lots of flies (Luctlia sericata) resulting from larvae having fed on 
beef lung showed a variation in size from an average wing length of 4.2 
mm. for those feeding 42 hours, to an average of 5.4 mm. for those 
having fed to voluntary migration. The longest wing lengths were, 
however, to be found among those flies having fed 54 to 60 hours, 1.e., 
6.7 mm. and the shortest wing length 3.3 mm. at 42 hours’ feeding. 
The average size of the females was always greater than that of the 
males except in the lower feeding range (42 hours and less) when the 
males showed a slight advantage. 

3. Lots of mosquitoes (Theobaldia tncidens) resulting from larvae 
having been fed on Fleischmann’s yeast in distilled water showed a sex 
ratio that varied according to the quantity of yeast supplied. Thus for 
one lot which resulted from larvae reared in water with one gram of 
yeast the sex ratio was 3.3 males to 6.7 females while for those resulting 
from larvae reared in water with four grams of yeast the sex ratio was 
5.5 males to 4.5 females. This résult is only partially supported by the 
results of a previous experiment. A tendency, however, appears to 
exist toward a preponderance of males as the result of larger quantities 
of food and a preponderance of females as the result of smaller quan- 
tities,—the reverse of Lucilia sertcata. 

4. Lots of mosquitoes (Theobaldia incidens) resulting from larvae 
reared in distilled water with Fleischmann’s yeast showed a variation 
in average size ranging from an average wing length of 4.0 mm. for .5 
gram of yeast, to an average wing length of 4.6 mm. for 5 grams of 
yeast, although the average wing length of those resulting from larvae 
reared on 3 grams of yeast was slightly greater, namely 4.7 mm. 
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PROCEEDINGS OF THE THIRD ANNUAL MEETING 
OF THE COTTON STATES BRANCH, AMERICAN 
ASSOCIATION OF ECONOMIC 
ENTOMOLOGISTS 


The Cotton States entomologists held its third meeting, since becom- 
ing a branch of the Association, on December 29, 1927, at Nashville, 
Tenn. The session for papers was held jointly with the main Asso- 
ciation, and a report of that session with the papers, which dealt par- 
ticularly with entomological problems in the South, was given in Vol. 
21, No. 1, of the Journal. Arrangements and entertainment for the 7th 
annual entomologists’ dinner were provided by the Cotton States 
Branch. It was given in honor of Dr. L. O. Howard on the night of 
December 28, and proved to be one of the most pleasing that the Associ- 
ation has enjoyed at their annual conventions. A short business session 
of the Branch was held after the adjournment of the joint session on 
Dec. 29. At that session approval was given to the adoption of the 
common name cotton flea hopper for Psallus seriatus Reut. The Nash- 
ville meeting was adjourned to meet again in Memphis, Tenn., on Feb. 
1, 2, and 3, 1928 in conjunction with the 29th Annual Convention of the 
Association of Southern Agricultural Workers, the Association with 
which the Cotton States Fntomologists have been affiliated for many 


years. 
BUSINESS PROCEEDINGS AT MEMPHIS 


The meeting was called to order by Chairman G. M. Bentley at 2:00 
P. M. on Feb. 1, 1928 in the Peabody Hotel at Memphis, Tenn. The 
attendance was good considering the fact that the Branch had already 
held a meeting in Nashville a few weeks before. There were sufficient 
papers for two long sessions as scheduled, and considerable discussion 
followed practically all of the papers. The following were in attendance 


at Memphis: 


Alden, C. H., Cornelia, Ga. Douglass, N. L., Grenada, Miss. 
Bailey, J. B., Knoxville, Tenn. Drinnon, Dana E., Knoxville, Tenn. 
Bentley, G. M., Knoxville, Tenn. Ewing, K. P., Tallulah, La. 

Berl, C. W., Monroe, La. Fenton, F. A., El Paso, Tex. 

Boyd, J. Hal., Memphis, Tenn. Folsom, J. W., Tallulah, La. 
Carpenter, H. H., Houston, Miss. Gaines, R. C., Tallulah, La. 

Coad, B. R., Tallulah, La. Hamner, A. L., A. & M. College, Miss. 
Dean, J. M., A. & M. College, Miss. Harris, J. A., Raleigh, N. C. 


Deen, R. B., Tupelo, Miss. Hinds, W. E., Baton Rouge, La. 
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Hobson, R. J., Bolivar, Tenn. McGehee, T. F., Holly Springs, Miss. 
Howard, S., Monroe, La. Milton, J., Corinth, Miss. 

Kile, H. J., Knoxville, Tenn. Schoffelmayer, Victor H., Dallas, Tex. 
Kimball, H. H., A. & M. College, Miss. Smith, F. A., Senatobia, Miss. 

King, W. V., Mound, La. Snapp, Oliver, Fort Valley, Ga. 

Lee, H. W., Tallulah, La. Turner, W. F., Macon, Ga. 

Lyle, Clay, A. & M. College, Miss. Worthington, G. V., Cleveland, Miss. 


REPORT OF THE TREASURER 








ies Seen CCID OE DERN. oi ois isd de nce cuvwedpwasuemenawe $482.50 
Contributions from members of Cotton States Branch................ 93.00 
oo ok e640 bnsbengnsentsndetenad eaten 5.60 
Paid out 
Envelopes, postage, and index cards. .................... $55.26 
Printing, zinc etching, and sketch invitations.......... wen 23.75 
IRs 00s catbnecetownses 7a pot aN een ewe 372.00 
Entertainment for banquet... .... 2.0.0.5... ss ccecsceens 87.50 
oc naus Khdsedesaweses ee eemuen 35.40 
$573.91 $581.10 
Balance on hand, Feb. 2, 1928.................0405. 7.19 
$581.10 


REPORT OF THE SECRETARY 


A card index of the entomological workers in the Cotton States was 
prepared during the year. During 1927 there were 182 members of 
the Association residing in the eleven Cotton States, and there were 204 
workers in these states who were not members of the Association. All 
of these are not eligible for membership. An effort was made during 
the year to increase the membership in the Cotton States Branch. 
As a result 24 applications for membership in the Association were 
received and referred to the membership committee for attention at 
the Nashville meetings. <A total of 1366 sketch invitations to the Nash- 
ville meetings was sent to entomologists in North America. 


FinaL BusINESS SESSION 
Dr. Folsom called attention to the International Congress of Ento- 
mology that will be held at Cornell | niversity next August. He is 
working on the section on cotton insects and asked for suggestions 
from the Branch as to that part of the program. 
The following motion was passed at the final session: 
“That the Cotton States Entomologists be extended the privilege of 
contributing one dollar or more to the treasury to defray Branch ex- 


’ 


penses. 
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The Resolutions Committee consisting of J. W. Folsom, F. A. Fenton 
and W. E. Hinds brought in their report containing the following eight 
resolutions, which were read and approved: 

1. The members of this Branch express unanimously their appre- 
ciation of the courtesies extended to them by the management of 
the Hotel Peabody, which has in every way facilitated the success 
of the meeting. 

2. Thanks are due, furthermore, to the members of the local press, 
whose efforts in the promotion of publicity have been of great assistance. 

3. The meeting is indebted to Mr. L. H. ‘Vorthley for furnishing an 
exhibit of the European corn borerand its work, which was of great edu- 
cational value and entomological interest. 

4. The members of the Branch unanimously regret the illness of 
Dr. R. ‘V. Harned and wish that he were with us. 

5. To the State Plant Board of Mississippi the Branch is greatly 
indebted for its valued contribution in aid of the Nashville meeting. 

6. The Nashville meeting, including the dinner in honor of Doctor 
Howard, could not have been made a success had it not been for the 
hearty assistance, financial and otherwise, of the members of the Cotton 
States Branch. 

7. Message of sympathy to wife of late Dr. Burger, plant pathologist. 

8. This Association wishes to call especial attention to the news of a 
new infestation of the pink boll worm in the western portion of the main 
cotton belt. This outbreak is the most serious in the history of this pest 
in America and demands immediate and drastic action. The area 
already known to be infested, with the scouting still incomplete, in- 
volves over 100,000 acres of cotton with grave probability that further 
scouting will show even larger areas. Thus any means adopted to meet 
this situation will necessarily involve the expenditure of large sums of 
money. The menace now before us is so serious that this Association 
wishes particularly to urge the recognition of the fact that this problem 
has become not only southwide in importance but actually national, 
and that it is only by the coordinated support of the nation as well as the 
entire South that the fight can be carried to a successful conclusion. 

The Secretary is requested to transmit these resolutions, respectively, 
to the proper persons. 

The Nominating Committee consisting of Clay Lyle, W. V. King, 
and B. R. Coad presented the following names and they were duly 
elected: Chairman, F. L. Thomas, College Station, Texas; Vice Chair- 
man, J. W. Folsom, Tallulah, La.; Secretary, Oliver Snapp, Fort Valley, 


Ga. 
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The meeting adjourned to meet next year with the Association of 
Southern Agricultural Workers at Houston, Texas. 





CHAIRMAN’S ADDRESS COTTON STATES BRANCH 
By G. M. BENTLEY, Knoxville, Tennessee 


By way of introduction, I wish to commend our faithful Secretary 
for the efforts that he has made, and his success in getting the names 
and addresses of all the entomological workers in the eleven Southern 
States, the jurisdiction of activities of the Cotton States Branch. The 
results of his efforts were noticeable by the attendance of the southern 
entomological workers at the combined meeting of this Branch with the 
Economic Entomologists at the Nashville meetings. This effort of 
the Secretary should be appreciated by all of us, and we should help 
him in every way possible to keep him informed of any new men coming 
into service. 

The following suggestions by your Chairman are made with the 
kindest of feelings, and are advanced at this time with the hopes that 
discussions will be entered into by different ones. I am hopeful of 
learning several new avenues of approach whereby we, as entomologists, 
may be of more direct benefit to the states which we represent. In 
that the central thought around which our presentations at this con- 
vention of the Southern Agricultural Workers whirls, is to be Economic 
Factors in Agricultural Success, I wish to tell you now (for fear you may 
not catch it from my paper) that the reader is entertaining this idea in a 
very broad sense, yet in a very important sense, which if rightly con- 
strued, is economic to the agricultural success of the states which we 
represent. The application of the suggestions embodied in this brief 
paper will enable us to accomplish more work with the money appropri- 
ated to us; to broaden our fields of endeavor; and to help Entomology 
as a pure and as an applied science to take the place in the activities of 
these days to which it is nghtly due. 


REGULATORY ENTOMOLOGISTS 


It has often come to my notice that entomologists having to do with 
regulatory duties are losing opportunities of doing a real service by not 
meeting at conventions of organizations in which regulatory rulings 
have a direct bearing. The meetings, for instance, of the Southern 
Nurserymen’s Association are rarely ever attended by the entomologists. 
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I cannot help but feel that this body of men, the nurserymen, would 
appreciate having the inspection officials with them at their conventions, 
I believe the unwarranted attitude that is held by some nurserymen 
against the inspection officials is due, in a large measure, to their not 
knowing them. Contact is a word in these days which means much. 
Contact and interpretation are levers, so to speak, which remove many 
difficulties. To get better acquainted with these men, and to get their 
viewpoint of our regulations, and to have the opportunity of explaining 
to them the importance of them, would mean a great deal, I am sure, in 
clarifying certain misunderstandings. In the presentation of their 
papers there is opportunity for us to learn certain things pertaining to 
the nursery business that will not be out of place at all in carrying out 
our duties, as the conventions, as a rule, are attended by the most 
active and well informed members. 


TEACHING ENTOMOLOGISTS 


Entomologists in charge of educational work have a wonderful oppor- 
tunity of becoming acquainted with the State’s activities wherein their 
services may be of direct benefit. I think all of us can come in closer 
contact, which will be the means of getting more people acquainted 
with the duties of the entomologists. To become closely identified, 
for instance, with the State Forestry Department would be a step in 
the right direction. Often they have entomological problems to which 
they do not give the recognition they should. If they knew we were 
keenly interested in their findings; if they knew that we would count as 
valuable material many specimens which they see, and that these 
specimens might be added to the State collections and be a real contri- 
bution to the entomological departments, I am sure that we would find 
among many of the rangers and the different members of the Forestry 
Department some real friends. Supplied with collecting equipment, 
they would be only too glad to collect material from time to time and 
send it in. This same inter-relationship of interests might equally be 
fostered by identification with the State Livestock Department, the 
Health and Sanitary Department, and the Seed and Feed Department. 

If your State has an Academy of Science, your presence will be 
appreciated and they will be glad to have insect papers on their pro- 
grams. For the members of the Academy of Science to know of your 
interests will mean much in your receiving material from different 
sections of the State. Associations of florists, truckers, beekeepers, 
canners, poultrymen, furniture men, wholesale grocerymen, the medical 
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fraternity, the Audubon Society, etc. etc., is a list of only a few which 
you will find interested and anxious to learn more about insect life. 

The research workers, the educational men, the regulatory officials 
and the extension entomologists in their respective states should be on 
the most intimate terms. Informal meetings or consultations, if you 
please, would be of mutual benefit to all. Possibilities for real dynamic 
work lie in the correlation and cooperation of your interests with the 
centers of pulsating activities. The business man is more interested in 
entomology than we give him credit of being. Any of you who have 
spoken before dinner clubs know this very well. The business men 
have many insect problems, either directly connected with their busi- 
ness, or their aspirations in certain investments on the side—as or- 
chards, truck farms, conservatory for flowers, etc., and if they could 
only become acquainted with one who is interested in their problems, 
an intermingling of interests would be fostered of mutual benefit to 
both. Entomology can be made to be of such vitalization and stimula- 
tion that real worth-while constructive endeavors would be unified in 
a way that few sciences can do. The insect fauna of the State in which 
one is located should be studied, a collection made and notes properly 
filed, Most of those present, I am sure, have directed considerable 
attention along this line and it may not be out of place to stress the im- 
portance of State collections and the gathering of data pertaining there- 
to, but it is possibly from a different viewpoint that I would mention 
State collections at this time. If we had some means of knowing who of 
our membership is interested in certain groups, we might exchange 
material and notes which would be of very great value. For instance, 
at the Nashville meetings I accidentally learned of an entomologist who 
has made several collecting trips into Tennessee and has another trip 
planned for next spring for the sole purpose of collecting cynipid galls. 
He was surprised to learn that the galls of the State were being studied. 
The reader was equally surprised to learn of the State specimens taken. 
1 will let you guess what a close friendship was immediately made, and 
of the mutual value that may result from exchange of notes. Only a 
few days ago Dr. M. R. Smith of A. and M. College, Mississippi, fur- 
nished some very valuable locality notes of ants that had been taken in 
the State. I feel quite confident that many listening to this paper have 
notes on insects which have been taken in the State of Tennessee, which 
if added to our accession files, would prove of very great interest. 
This is doubtless true for all of the states. 

With the development of the National Park in the Great Smoky 
Mountains, many entomologists will be attracted to that section and 
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may take species not recorded in the State lists. It may be of interest 
for some of you to know that Gatlinburg, which can be reached from 
Knoxville over a good highway in an hour and a half, has a hotel with 
all modern conveniences. The altitude of this section is 1400 ft. An 
hour and a half’s walk from this quaint little mountain town will bring 
you to Mount LeConte which has an altitude of 6,680 ft. There are 
few, if any, places in the Fastern United States where a mile altitude 
can be reached in so short a time and covering a section of such varied 
flora. In this regard the section has much to offer over the conditions 
which exist even in North Carolina, where Mt. Mitchell attains an 
altitude of 6,711 ft. In each state there are ideal collecting regions to 
which entomologists are attracted from time to time, and any notes 
taken would be appreciated by the entomologist in the state. 

In closing, I want to thank the members of the Cotton States Branch 
for their efforts in making the Nashville meetings a success. The at- 
tendance from the eleven Southern States was most gratifying and all 
called upon were only anxious to lend their support in putting over an 
interesting and instructive program and the entomologists’ dinner that 
will be long remembered by all in attendance. By your sympathetic 
interest and willing cooperation, you have given proof sufficient to the 
parent Association of your high appreciation of affiliation which the 
Association so graciously bestowed upon us two years ago. As your 
Chairman, I wish to commend you for all of your activities. 





PREDICTING SERIOUS COTTON APHIS INFESTATIONS 
By A. L. Hamner, Mississippi Agricultural Experiment Station 


ABSTRACT 


One season's results indicate that when a cotton aphis infestation as high as 5% 
exists at the time calcium arsenate dusting for the boll weevil is started a heavy 
infestation may be expected if as many as four applications are made. 


For several seasons cotton planters have occasionally been troubled 
with serious cotton aphis infestations following calcium arsenate appli- 
cations for the boll weevil. These infestations have not always followed 
regular boll weevil dusting, but have occurred in some cases. Just why 
these infestations do not regularly follow commercial boll weevil dusting 
has probably been, at some time or another, a question in every ento- 
mologist’s mind who is interested in cotton insects. If at the time dust- 
ing is started for the boll weevil the planter could predict whether or 
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not a serious aphis infestation would follow, it would be of great value 
to him. The method of doing this should be simple and should not 
require more time than that necessary to take the average boll weevil in- 
festation. 

The results presented here cover only one year’s work, and are by no 
means conclusive. However, the writer believes them worthy of further 
consideration and is publishing them so that entomologists working with 
this insect may have advantage of these rather limited experiments 
conducted along this line. 

During the season of 1926 while dusting cotton with calcium arsenate 
to increase the aphis infestation, it was noted that the infestation rose 
very slowly until it had reached approximately 10%, after which it 
climbed rapidly. The infestation was very low when the dusting was 
started, seldom exceeding 1%. Six applications of dust were made 
before the plats with the higher infestations reached 10%, a majority 
of them running between 4% and 7%. After the infestation had reached 
approximately 10°, an increase ranging from 35% to 50% was pro- 
duced with fewer applications of calcium arsenate than were required to 
bring it to 10%. The dusting was continued to within two days of the 
time these infestations occurred, and we now know that a part of these 
dusting operations were unnecessary. However, the rapid increase 
from the approximately 10% infestations suggested that possibly there 
is a certain percentage necessary at the time commercial boll weevil 
dusting is started for a serious aphis infestation to occur. After study- 
ing our records 10°7% was assumed as the maximum necessary if this is a 
determining factor. 


METHOD OF TAKING INFESTATIONS 


The series of photographs issued by the Boll Weevil Laboratory at 
Tallulah, Louisiana, was used in making the infestation records, with 
one exception. In 1926 we divided the 1% to 10% division into two 
parts, 1% to 5%, and 6% to 10%. This gave us slightly more accurate 
records for the lower infestations. The average of one hundred plants 
selected at random, each time, on the middle rows and near the same 
points, was taken as the infestation for the plat. 


1927 EXPERIMENTS 


Experiments planned for 1927 were to dust cotton until the infestation 
reached 10°, then to kill the aphids off on one plat with nicotine dust, 
using calcium arsenate and hydrated lime in equal parts as the carrier. 
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The other plat which had been treated in the same way previous to the 
application of the nicotine dust was to receive an application of calcium 
arsenate on the same day. This was to be followed by three additional 
applications of calcium arsenate. The first of these experiments was 
allowed to run until the infestation ranged from 13.2% to 16.3% on the 
four plats, before the nicotine dust was applied. It was necessary to 
discontinue the dusting after these applications. One-eighth acre plats 
were used. The experiment is represented by Table 1. 


TABLE 1 
Date Inf. Plat VIII Plat IX Plat X Plat XII 
Treated Taken % Inf. % Inf. % Inf. % Inf. 
, June 13 9 13 9 5 
June 18 
June 24 
June 27 
June 29 3.6 3.7 3.9 3.6 
June 30 
July 5 
July 6 7.5 8.5 8.1 9.5 
July 8 
July 11 July 11 14.1 13.8 13.2 16.3 
July 12 . 0 ° 0 
July 13 5.7 14.7 5.4 21.3 
July 20 11.6 53.3 10.7 61.1 


0—No dust applied. 
*—Plat dusted with nicotine dust. 
Check plat June 16, 2.6%; July 22, 7%. 


The above table shows the results obtained from seven applications of 
calcium arsenate. It was necessary to discontinue the dusting after 
the applications of nicotine were made on July 12. It is probable that 
there was some cumulative effect of the applications made on June 18, 
24, and 27. However, these data show that with this cumulative effect 
serious aphis infestations may develop from 3.5% to 4% by making four 
applications of calcium arsenate. They also indicate that the assumed 
10% aphis infestation at the time dusting is started for the boll weevil is 
too high. 

Plats VIII and X which were dusted with nicotine dust July 12 in- 
creased from 5.7% and 5.4% to 11.6% and 10.7% respectively, while 
plats IX and XII increased from 14.7% and 21.3% to 53.3% and 61.1% 
respectively, during the period between July 12 and July 20. The check 
plat had an infestation of 2.6% on June 16. By July 22 it had increased 
to 7%. 
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In the latter part of June a small field of cotton was found having more 
aphids on it than are usually found on undusted cotton. Three plats of 
one-eighth acre each were laid off and infestation records made. Four 
applications of calcium arsenate were made on plats II and III with 
the exception of July 6 when plat II received an application of nicotine 
dust using calcium arsenate and hydrated lime in equal parts as the 
carrier. The results of this experiment are shown in Table 2. 


TABLE 2 
Date Inf. Plat I Plat II Plat III 

Treated Taken Check % Inf. % Inf. % Inf. 

June 30 5.0 5.9 5.4 
July 1 

July 5 5.1 10.1 9.2 
July 6° 

July 8 5.7 5.4 13.0 
July 9 
July 12 

July 22 11.1 11.5 48.3. 


*Plat II received application of 744° nicotine sulphate dust. Plat III received 
application of calcium arsenate. 


The above table shows the results obtained from four applications of 
calcium arsenate with a starting infestation of approximately 5%. 
The infestation on plat III which received four applications of straight 
calcium arsenate rose to 48.3% by July 22, while that on plat II which 
had received the application of nicotine dust and three of straight cal- 
cium arsenate increased to 11.5%. The check plat had an infestation 
of 11.1% on this date. 

About the first of August a field was found having a comparatively 
high infestation for undusted cotton. Two points were selected and 
three plats of one-quarter acre each were laid off at each point. One 
series (Cut 1) was dusted with calcium arsenate until the infestation 
reached 9.5% on one plat. The other dusted plat had an infestation of 
7.9% and was used as the nicotine plat. The plats received seven 
applications of dust, four of which were after the infestation had reached 
9.5% on plat IT. 

The other series (Cut IT) was dusted four times, Cyanogas calcium 
cyanide was used on plat 1 for the fourth application. The plants were 
very slightly moist and considerable burning resulted. The plat was 
discarded after an attempted infestation record on August 20. 
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The results of these two methods of treatment are shown in Tables 


3 and 4. 
TABLE 3, Cut 1 


Date Inf. Plat I Plat II Plat III 

Treated Taken > Inf. © Inf. Check “% Inf, 

Aug. 6 6.6 7.7 6.0 
Aug.9 

Aug. 11 6.7 7.4 5.9 
Aug. 12 
Aug. 15 

Aug. 16 7.9 9.5 5.1 
Aug. 18* 

Aug. 20 5.2 13.4 5.1 
Aug. 22 
Aug. 25 Aug. 25 6.1 21.9 5.0 
Aug. 29 

Sept. 2 12.5 65.9 58 


*Plat I dusted with 7%4% nicotine sulphate dust, calcium arsenate and hydrated 
lime in equal parts as carrier. 


The infestation increased to 12.5% on plat 1 (nicotine dusted). by 
September 2, while that on plat II increased to 65.9%. The check 
showed a decrease of 1% during the experiment but increased to 5.8% 
by the time the final infestation records were made. 


Tasce 4, Cut II 


Date Inf. Plat I Plat II Plat III 
Treated Taken % Inf. % Inf. Check % Inf. 
Aug. 6 6.3 6.0 6.3 
Aug. 9 
Aug. 11 7.5 7.6 6.0 
Aug. 12 
Aug. 15 
Aug. 16 13.2 12.0 5.3 
Aug. 18* 
Aug. 20 11.9 16.7 5.2 
Aug. 25 0 24.6 5.2 
Sept. 2 51.6 6.1 


*—Cyanogas calcium cyanide on plat I. 
0—Discarded because of partia! defoliation from burning by calcium cyanide dust. 


Plat II which had an infestation of 6% on August 6 increased to 12% 
before the fourth application of dust. By September 2 it had increased 
to 51.6%. The check having approximately the same infestation at the 
start decreased slightly till the latter part of August. A slight increase 
is shown in the last infestation record. 
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SUMMARY 


Heavy aphis infestations were produced with four applications of 
calcium arsenate when the infestation was 5% or more at the time dust- 
ing was started. Infestations from 13% to 16% at the time dusting was 
stopped produced serious aphis infestations. Additional applications 
after this percentage (13 to 16) was reached did not affect the infestation 
to any great extent. Nicotine dusts applied during the dusting period 
were not satisfactory. 





THE EFFECT OF THE SPACING OF COTTON UPON THE FORM 
AND HEIGHT OF THE PLANT 


By W. E. Hinps, Entomologist, Louisiana Experiment Station 


ABSTRACT 


This paper reports results of cotton growth on Mississippi River Bottom soil at 
the Louisiana Experiment Station, Baton Rouge, Louisiana. In 1924, with total 
rainfall of 7.15 inches during June, July and August, Salisbury cotton averaged 1588 
pounds seed cotton per acre. The same variety on similar soil in 1925, with a normal 
rainfall amounting to 14.48 inches during June, July and August, produced an exceed- 
ingly rank weed growth with abundant blooming but practically complete shedding 
of small bolls and no crop was picked. 

Spacing tests were conducted in 1926 with Lone Star No. 65 cotton on similar soil, 
planted June 25 and records completed by September 25. Rainfall during June, July 
and August amounted to 25.51 inches and a severe tropical storm occurred on August 
25, when over 10 inches of rain fell. The widest spacing, single plants 24 inches 
apart, produced invariably the lowest and broadest growth with thickened bases to 
the stalks, heavy vegetative branches and delayed setting of bolls. The unthinned 
cotton was extremely slender and whip-like with no vegetative branches and very few 
bolls. In all spacings varying from single stalks at 8 inches to 3 to 5 stalks per hill, 
there developed a practically full stand of from 16,000 to 18,000 stalks per acre having 
“normal growth” and fruiting. These stalks were, as a rule, moderately slender, with 
few if any vegetative branches and reaching a rather uniform height of 38 to 42 inches 
at three months of age. Hill spacing with 3 to 5 stalks at 12 to 15 inches apart 
appeared to give the most practicable and desirable spacing. 


During recent years a great deal of work has been done by various 
Experiment Stations in testing the effect of spacing of cotton upon 
the yield secured under conditions of boll weevil infestation particular- 
ly. These tests have shown in practically all cases that it is advisable to 
plant the rows as closely together as can be done with due allowance for 
the normal height of the plants and the culture required upon any par- 
ticular type of soil and also to leave the plants much thicker in the row 
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than growers had been accustomed to doing. In most of these tests 
the final decision as to the spacing to be recommended has been based 
upon that giving the highest total yield of seed cotton per acre at 
harvest time. In connection with this work very little has been pub- 
lished in the way of illustrations which would show the net result of 
various spacings, soil and moisture conditions upon the shape and 
growth of the plant. 

It has been stated repeatedly by investigators that close spacing in the 
row tends to suppress the growth of the heavy vegetative branches 
which are produced near the base of the plant where an abundance of 
space occurs about it. Many planters are accustomed to estimatirig 
their prospective yield under the spacing and cultural conditions which 
they are accustomed to practice by counting bolls and estimating the 
average number of bolls per stalk which they may reasonably expect to 
harvest. However, we believe that comparatively few farmers have 
adopted the practice of basing such estimates upon the more reliable 
foundation of the average number of bolls to be matured per acre and 
dividing this number by the average number of bolls required to produce 
a pound of seed cotton with whatever variety they are growing. This 
more accurate estimate determines simply the approximate number of 
“row-feet’’ per acre at the average width of row at which they are 
planting. The number of assured bolls per 100 row-ft. is then de- 
termined at five or more points representing an average condition as to 
spacing, plant growth and fruitage for the field. If this method is 
followed, the grower will quickly come to appreciate the importance 
of having a maximum number of stalks reaching practically normal 
development and producing early in the season a large crop of bolls. 
Any information which will help the planter to understand this thorough- 
ly would seem to be worthwhile. It is not too difficult a matter for the 
planter of average intelligence to determine the number of row feet per 
acre actually planted in cotton by dividing the number of square feet in 
an acre (43,560) by the number of feet in the average distance between 
the rows. Then to produce a crop of a bale per acre, or roughly 1500 
pounds of seed cotton, he will require for varieties having medium sized 
bolls approximately 120,000 and for small boll varieties 150,000 bolls 
per acre. On this basis he finds quickly that at 3% feet between the rows 
he must produce at least 10 bolls per row foot with the medium sized 
bolls and 12 of the small size to secure this desired yield. Also he 
becomes impressed with the fact that the further apart he plants his 
rows the larger the number of bolls per row foot he must secure, and he 
finds that it takes also a longer time to get this with the widely spaced 
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If the cotton planter can get a clear vision of the effect of spacing upon 
the form of the cotton plant, the region within which it sets its fruit 
and the distribution of bolls to secure his desired yield, it should help 
him in determining the most ideal spacing for his variety of cotton, soil 
and average moisture condition. : 

At the Louisiana Experiment Station in 1926 a test of spacing was 
undertaken to explain in a measure, if that could be done, a very wide 
variation in cotton fruiting which had occurred on similar Mississippi 
River bottom soil in 1924 and 1925. A brief description of this earlier 
experience must, therefore, be given. 

In April 1924, a 3% acre plat was planted with Salisbury cotton and 
produced that year an average yield of 1588 pounds of seed cotton per 
acre. The rainfall during June, July and August, 1924 was exceedingly 
scant, amounting to a total in thirteen weeks of only 7.15 inches. Near- 
ly half of this fell during the first week of June just as the cotton was 
beginning to fruit and nearly one-third of it came the middle of August 
after the crop had been set. The drought conditions were so severe as to 
be very unfavorable indeed for sugarcane, but the soil retained moisture 
sufficient to favor the fruiting of the cotton. This cotton was kept 
dusted for boll weevil control and through the combined effect of 
the drought and the dusting, a considerable top crop was set and ma- 
tured. 

On an adjacent plat having the same type of soil but on which the 
crop of corn stalks and soy beans grown in 1924 had been plowed under, 
another crop of Salisbury cotton was planted in April, 1925. The 
climatic conditions seemed to be very favorable for plant growth dur- 
ing the spring and up to the beginning of squaring. From that time on, 
however, the rainfall was, on the whole, practically normal for June, 
July and August, amounting to 14.48 inches total. This was almost 
exactly twice the rainfall occurring in 1924 and rain fell on one-third of 
the days during this period. Under these conditions and with the large 
supply of organic nitrogen stored in the soil, the cotton put on a very 
rapid growth. Growth was so rapid that practically all small bolls were 
shed within a few days after blooming had passed. Weevil control 
by dusting was very satisfactory and infestation percentages remained 
low until dusting ceased about the first of August. Square infestation 
was below 24% on dusted areas on July 30, while in the undusted check 
it had passed 58'7,. The dusted portion was a veritable flower garden 
during this period from the middle of June to the end of July. The 
weevils did not interfere at all with the setting of bolls. The growth 
of the plants was amazing both in the unusual size and tenderness of the 
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tops and stalks and in the small development of roots accompanying it. 
The rows were planted 5% feet apart as the cane rows would be spaced, 
and the spacing in the row averaged 1.6 stalks per row foot. It was antici- 
pated that such closing spacing in the row would be sufficient to hold 
down the vegetative growth of the stalks, but this did not happen. 
This cotton set practically no bolls whatever and being without a load 
of fruit, the growth of ‘“‘weed’’ was enormous. The branches over- 
lapped in the rows so that it became practically impossible to push 
one’s way through the field. At the end of the season stalks averaged 
about 9 ft. in height and many of them were over 2 inches in diameter 
near the ground. 

In this case spacing seemed to have practically nothing to do with the 
setting of fruit. There were no more bolls upon end plants in the rows or 
on the outside rows or where skips occurred in the field. The cotton 
was stripped by the leaf worms during August and September except 
upon one corner where, as an experiment, the plants had been thinned 
about the middle of August to 2 ft. apart and cut back to about 3% 
ft. high. This test was made to see whether such drastic treatment 
would affect the setting of fruit and the retention of bolls. On this 
corner the new growth began to produce blooms after the middle of 
September and bolls were set with wonderful rapidity, but it was too 
late in the season for them to mature. So no cotton was picked from 
this entire area of about 3% acres. 

The extreme variation in yield conditions on this soil in 1924 and 1925 
led to the 1926 spacing tests. It was intended that this cotton should 
be planted moderately early and that the records should include total 
yield under weevil control conditions. However, the planting was 
made on a newly broken area and the rainfall and soil conditions would 
not allow planting to be done until June 25. The variety used was 
Lone Star No. 65. This late start made it certain that no reliable yield 
comparisons were likely to be secured. The area was fairly well culti- 
vated and received three applications of calcium arsenate but these 
were not given at proper intervals to secure greatest effectiveness in 
weevil control and dusting ceased after Aug. 15, or when the cotton 
was only seven weeks old from planting date. It was then stripped 
by leaf worms between September 10 and 20 and all further prospects of 
fruiting were stopped thereby. This stripping of the plants assisted 
decidedly in revealing the striking differences in the growth of the stalks 
which have occurred very uniformly throughout the various repli- 
cations in the planting. All bolls except those which were nearly 
mature shed within a few days after the cotton was stripped and this 
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accounts for the very small number of bolls reported in these compar- 
isons. It should be borne in mind also that this cotton had reached this 
stage of maturity in about 11 weeks after it was planted. 

In this field all rows ran east and west and the distance between rows 
was approximately 3.7 feet. The spacing represented in the rows was 
intended to represent the following: Unthinned; 1 stalk X 6 inches; 1 
stalk X 12 inches; | stalk X 24 inches; 3 X 12 inches; 5 X 12 inches; 
5 X 18 inches. As a matter of fact, however, the spacing actually left 
by the cotton choppers was not as accurate as was desired. The actual 
spacing as it occurred in the areas recorded is shown in the table and 
the illustrations were photographed to show average plant conditions 
where the typical spacing occurred. 

The rainfall conditions in 1926 were extremely wet. June and July 
were near the normal in rainfall, but over 17 inches fell during the month 
of August. Of this amount 10.05 inches fell during the tropical storm 
on August 25. The heavy wind occurring at this time laid most crops 
flat on the ground. The effect is shown clearly in the inclined position 
of the stalks in many of the illustrations. This is particularly notice- 
able among the widely spaced plants which were blown over most com- 
pletely and is shown least in the unthinned rows where the growth was 
so slender and willowy that the stalks showed no effect of the storm four 
weeks after it occurred. This storm also served to decrease the amount 
of fruit set in these tests. For these reasons we consider that the actual 
number of bolls recorded while it is no measure of normal fruitfulness, 
does indicate a reasonably fair comparison in the fruiting conditions 
existing in these various plats. Certainly the tests should be repeated so 
as to include a season with a normal growing period and fairly favor- 
able fruiting conditions. 

TABLE 1. SuMMARY OF ALL RP =corps SHOWING EFFEcT oF SPACING Upon STAND, 

HEIGHT, NoRMAL GROWTH « iD FRUITING IN Lone Star No. 65 Cotton, GROWN 


ON MississippP! River Bottom Som at BATON RouGe, Loutsiana—1926. 
PLANTED JUNE 25 AND EXAMINED SEPTEMBER 15, 1926 


Distance Normal Average Averages per 100 row-feet 
Spacing Examined Plants Height No. No. No. 
Pls. X Inches Row-ft. No. Inches Normal Dwarfed Maturing 

Plants Plants Bolls 

1X 24 800 410 33 51 7 150 
1X12 900 862 35.4 96 7 147 
1X8 700 1023 37.6 146 9 166 
3X12 800 1840 42 230 46 190 
3-5 X 14-18 800 1766 38.5 221 96 178 
3-5 X 24 200 446 35.5 223 55 185 


Unthinned 200 661 36 330 761 80 
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The principal records on growth, fruiting and rainfall are shown in 
Tables 1, 2 and 3. 

In the study of growth of plants there seems to be a fairly sharp dis- 
tinction between those which are “‘stunted”’ and decidedly below average 
size and lacking in fruit, and the plants which are “normal” which 
approach average size for that spacing and appear capable of bearing 
fruit. The number of replicated plats examined for the record is indi- 
cated by the number of hunired row-feet in the total distance examined. 


TABLE 2. RAINFALL REcorpDs, Baron RovuGe, Loutsiana (U. S. WEATHER BuREAv) 
LovumsiANaA EXPERIMENT ST*.TION JUNE, JULY, AuGusT: 1924, 1925, 1926 


Weekly 1924 1925 1926 
Interval Rain No. Days Rain No. Days Rain No. days 
Month Days Inches With Inches With Inches With 
Rain Rain Rain 
1-7 2.97 3 72 3 74 3 
8-14 0 0 3.47 5 95 2 
JUNE 15-21 0 0 61 4 1.94 2 
22-29 .38 1 Al 1 43 2 
30-7 /5 48 1 02 1 16 1 
6-12 0 0 2.40 4 1.21 4 
JuLy 13-19 07 1 3.78 4 98 1 
20-26 0 0 0 0 2.33 4 
7-2 Al 1 1.16 1 60 2 
3-9 Al 2 .20 1 46 1 
10-16 2.14 1 15 1 4.48 5 
AUG. 17-23 .28 3 1.10 1 1.18 3 
24-31 01 1 46 4 10.05 4 
Totals: 13 Wks. 7.15 14 14.48 30 25.51 34 
Weekly Average 55 1 1.11 2.3 1.96 2.6 


A few general field notes upon the growth and fruiting of cotton in 
these tests may be of interest. In an average strip of unthinned cotton 
there was found within a distance of 200 feet, 1522 plants which had 
started to grow. Of this number only 661 had approached the average 
height of the taller stalks in the row, and the height in this case for so- 
called ‘normal plants’’ was 36 inches. All of the plants were very 
slender and willowy in growth and completely devoid of vegetative 
branches. In this distance of 200 row-feet was found a total of 173 
bolls that would mature. Of this number, 159 were growing on the so- 
called ‘‘normal stalks’’ and only 14 were found upon the total number 
of 1522 distinctly “dwarfed stalks.’”” In one strip of 100 row-feet ex- 
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amined among the 66 bolls found thereon, at least 62 were borne dis- 
tinctly on the south side of the row where exposed to the fullest amount 
of sunlight. Only 4 bolls occurred on the north side of the plants in this 
strip, and there were no bolls whatever through the middle of the row 
with these closely spaced plants. The range in height of so-called ‘“‘nor- 
mal plants’ was from 34 to 38 inches and fully two-thirds of the “dwarfed 
plants,’’ among the unthinned, had failed to reach 24 inches in height. 
Upon the best drained and richest spots a few of the unthinned plants 
had reached the maximum height of 46 inches. In the unthinned 
cotton bolls occurred at from 6 to 30 inches above the ground and not a 
single boll rested upon the ground. Bolls were here borne decidedly 
higher from the ground than was the case with single plants standing at 
12 or 24 inches apart. The unthinned plants blew over less during the 
Gulf storm and stood much more erect a month after the storm than did 
those at any other spacing. 

The most striking contrast in width of spacing was in the row planted 
a single stalk at 24 inches apart. These plants were invariably lower in 
height and broader in growth than at any other spacing. The bases 
of the stalks were very much thickened and the vegetative branching 
was much more highly developed. Many of the bolls on these stalks 
were resting on the ground and would probably have rotted before open- 
ing. The widest spacing was at the rate of 4,100 plants per acre. This 
spacing showed the highest number of bolls per stalk but averaged only 
1.6 bolls per row-foot. The best fruited single plant found in the field 
bore 15 bolls and occupied a space of 48 inches to the nearest plant each 
way. The widely spaced plants made the lowest growth of all. Height 
increased steadily and regularly as the spacing approached three stalks 
in a hill and with hills approximately 12 inches apart at which spacing 
the maximum average height of 42 inches and the maximum boll for- 
mation per 100 row-feet occurred. 

An examination of Table 1 indicates that in these tests there was 
a rather surprising uniformity in the number of stalks making “normal 
growth”’ when from 3 to 5 plants were left in hills standing at from 12 to 
24 inches apart. The number of ‘‘normal stalks’’ was very close to 
18,000 per acre in each of these three tests and this figure seems to 
indicate approximately ‘‘a full stand of cotton’’ on this soil. The 
number of bolls maturing per 100 row feet was also strikingly similar in 
each of these tests and ranged from 178 to 190. 

The effect of these various spacings upon the growth of the plant in 
its height, form and branch development especially is shown much more 
clearly in the illustrations than it can be described in words. It would 
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seem that most of these differences would have been exaggerated stil] 
more had the plants grown through a normal length of season instead 
of the less than three months which actually occurred in this case, 

While the work of one season can never be considered conclusive in a 
study of this kind, it may yield certain impressions and tentative con- 
clusions which may be worth following up with additional tests or even 
applying them in field practic »s. At least two such tentative conclusions 
seem to be indicated in this case: 

First, on Mississippi River bottom soil of average fertility and with- 
out fertilizer a stand of approximately 18,000 stalks per acre may be 
considered ‘‘a full stand”’ and likely to give maximum yields, with rows 
at 55, feet apart. 

Second, a spacing by which groups of from three to five stalks are left 
in a hill and with hills standing at from about 12 to 24 inches apart may 
be relied upon to produce a full stand of normal plants with prospect of 
maximum yields. 





POISONS FOR CUTWORM BAITS 
By CLay Lye, Misstssippi State Plant Board 


ABSTRACT 


A comparison of Paris green with sodium fluosilicate in poison baits against the 
greasy cutworm, A grotis ypsilon, and the southern grassworm, Laphygma frugiperda, 
indicated that Paris green is more rapid in its action and considerably more toxic, and 
that A. ypsilon is more easily killed than L. frugiperda. The tests were madein 
individual salve boxes with about 300 worms. 


A conference of entomologists was held at Vicksburg on June 1 last 
year for the purpose of formulating plans for combating the antici- 
pated outbreak of cutworms and grassworms following the Mississippi 
River overflow. Among the topics  .scussed at this meeting was the 
question of poisons for bran mash baits. It was decided that there was 
sufficient evidence to justify the recommendation of sodium fluosilicate as 
being equally or even more effective than Paris green. As this chemical 
had never been used in Mississippi for this purpose, there was some hesi- 
tancy about giving it an unqualified endorsement without first trying it 
on a small scale. 

These tests were made in individual salve boxes with about 300 
worms, chiefly the greasy cutworm, A grotis ypsilon, and the southern 
grassworm, Laphygma frugiperda. A few specimens of the yellow- 
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striped armyworm or cotton-boll cutworm, Prodenia ornithogalli, were 
also used. In all cases the greasy cutworms were more quickly killed 
than the grasswormis, and in every test the Paris green proved con- 
siderably more toxic than the sodium fluosilicate. Each poison was used 
at the rate of one pound to 50 pounds of wheat bran, with enough water 
to make the mash thoroughly moist but not sloppy. ‘The detailed 
results of several of the tests are given herewith. Several other tests are 
not described here on account of the wide variation in the time periods 
at which the boxes were examined. 


COMPARISON OF PARIS GREEN AND SopiuM FLUOSILICATE Barts AGAINST A grotis 
ypstlon AND Laphygma frugiperda 














No. Mortality 
Species—A grotts ypsilon Worms 15 Hours 24 Hours 48 Hours 
Sodium fluosilicate. . 15 llor 73.3% l2or 80% l3or 86.7% 
Sodium fluosilicate Sere. Se ———— - l5or 60% 20 or 80.0% 

Average mortality 70% 83.4% 
Paris green 10 Zor 70.0% 10 or 100°, 
Paris green 12 Yor 75.0% llor 91.7% 12 or 100% 
Paris green 16 l5or 93.7% 16 or 100°; 
Paris green 9 Vor 100% 

Average mortality. 84.7; 98% 100% 

Species—La phygma frugiperda 

Sodium fluosilicate 14 lor 7.1% 2 or 14.2% Sor 57.1% 
Sodium fluosilicate 17 5 or 29.46; 6 or 35.3% 9or 52.9% 
Sodium fluosilicate 12 6 or 50.05; 9 or 75.0% l0or 83.3% 
Sodium fluosilicate 12 6 or 50.0; S or 66.7% 

Average mortality 34.1%; 47.5% 64.40 
Paris green 16 14 or 87.5°; Same l6or 100% 
Paris green 7 15 or 88.2% 16 or 94.1% l7or 100% 
Paris green 2 10 or 83.35; Same llor 91.7% 
Paris green 10 7 or 70.0% 8 or SO 
Paris green. 12 10 or 83.3%; ll or 91.7% 

Average mortality. . 82.5 87.3°; 97.2% 


It will be noticed from the wide difference in results at the end of the 
first 24 hours that the Paris green is much more rapid in its action, 
which is of considerable importance where it is desired to stop the 
ravages of the worms as quickly as possible. 
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It is realized that these tests are not extensive enough to draw definite 
conclusions, but they are sufficient to raise doubts as to the wisdom of 
substituting sodium fluosilicate for Paris green in poison baits for these 
two common species. 





“BILLING YARD INSPECTION OF NURSERY STOCK’”’ 
By Dana E. DRINNAN, University of Tennessee 


ABSTRACT 


This paper deals more with the different types of inspection, rather than billing 
yard inspection. The types of inspection may be as follows: Field, Destination and 
Billing Yard. The type most used is Field Inspection. The purpose of this inspec- 
tion is to detect insects and diseases during the growing period and to correct them, 
Certificate is issued on this insepction. There are both advantages and disadvantages 
in this system. The inspection of Destination is made when trees or plants are de- 
livered. Billing yard inspection is given when trees or plants are being shipped. All 
diseases and irregularities are checked during this inspection. Its importance cannot 
be overestimated. 

Neither of the three systems when used alone is sufficient. Best results can be 
obtained from combination of the three. 


I have been asked to speak on the subject of Billing Yard inspection 
of Nursery stock. A discussion of this subject would probably be more 
appropriate at a meeting of quarantine officials but since many of those 
here are in some way connected with regulatory work maybe it will not 
be out of place to discuss it here. What few remarks I have to make 
will be more on the different types of Inspection, which of course in- 
cludes “‘Billing Yard Inspection.’’ They all are so interwoven and de- 
pendent on each other, that it is difficult to discuss any one of them with- 
out discussing the others. 

Inspection work as you all know may well be divided into three 
types: Field, destination and billing yard, each having its advantages 
and its disadvantages. These types, it is my intention to discuss. 

The first and perhaps the most general type used is that of Field 
Inspection. This, as the name indicates is that type of inspection made 
in the field while the nursery stock is growing and upon which the 
certificate is issued. Now this type has its advantages, but it also has its 
disadvantages. It is almost impossible to institute a system of regu- 
latory work without some sort of field inspection. Many of the plant 
diseases and injuries from insects can best be detected while the trees are 
growing. Certainly it is essential that the premises be inspected for they 
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often are the source of infection or infestation as the case may be. 
Then, too, injuries may be detected before they have become serious. 
That can be remedied or controlled and that is one of the reasons for 
making inspection. 

Field inspection is also necessary to find out who have nursery stock 
for sale and get them lined up for later inspection if any other type is 
used. This is especially true in states where there is a large number of 
nurseries or plant growers. Neither one of the other types if used alone 
could be practical. But as I said before, it has its disadvantages. If it 
is the only system employed, these disadvantages are serious ones. 
Many of the trees or nursery stock may apparently look to be free from 
disease, but when they are dug, may show serious infected or infested 
root systems as hairy root and woolly aphis on apple trees. In this case 
field inspection is no good and a certificate given on such an inspection 
would not mean much. Again, field inspections are often made before 
the nursery stock has made very much growth. In some cases they are 
made from three to six months before the stock is offered for sale: This 
in itself is a serious objection. Insects multiply rapidly and can spread 
within that period of time. So can diseases. Though the nursery 
stock is free at the time of inspection, it may become infested before it 
is offered for sale. 

This brings up the subject or advisability of issuing a certificate and 
shipping tags based upon an inspection made in the summer of this year 
entitling the holder to ship nursery stock until this time next year. When 
the field inspection is used alone, the nursery will probably not be 
visited again by the inspector until the regular time for inspection next 
year. Many things can happen within a year’s time. Tags may be 
traded or bartered by unscrupulous nurserymen. Is there any wonder 
that sometimes objection is made to the regulatory work? 

The second type of inspection is that of Destination. This is made as 
the nursery stock is being delivered at the point of its destination. The 
inspector can see just what the buyer is getting and can reject anything 
which may in any way look questionable. But states having small 
appropriations with few inspectors can hardly make this type of in- 
spection obligatory. To have all shipments of nursery stock pass through 
a few certain points of inspection would require a good deal of expense to 
open and repack the shipments. It would also often result in injury to 
the trees through delay. 

The third and last type of inspection is that of “Billing Yard.” 
This, as the name indicates is that inspection made when the trees are 
being sent out from the billing yards. States which have only a few 
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large nurseries can use this as the only method. The inspectors can be 
on the premises at Billing time and grade the nursery stock and issue 
the tags as the packages are shipped but it is most practical to have both 
field and billing yard inspection. We find that a combination of all 
three types works best and we feel that the importance of the Billing 
Yard inspection cannot be over-estimated. For it is this inspection 
which determines just what shall be sold and what must go to the cull- 
pile and be destroyed. It is here that crown gall, hairy root and blotch 
are detected on appletrees, nematode and gall on peaches, and woolly 
aphis and San Jose scale insects on apples. A strong effort is made to 
see that all nursery stock shipped out is seen by the inspector before it 
leaves the Billing Yard. In many cases the inspectors grade the treeS 
themselves. This is often true in the case of the smaller nurserymen. 
We have been able to help a great many inexperienced nurserymen by 
assisting them in their grading work and by showing them the effects of 
diseases and insects. 

Neither of the systems when used alone is, in my opinion, sufficient. 
A combination of the three is best. But so often appropriations are so 
limited that a perfect system cannot be employed. In such cases what 
types are we going to use’ Would it not be well to have an adopted, 
uniform system of inspection and certification which would be accept- 
able to all the state authorities? Certainly. I don’t see how it can work 
any harm. 





EFFECT OF OVULATION UPON SEASONAL HISTORY IN THE 
ALFALFA WEEVIL 


By S. J. Snow, Assistant Entomologist, Cereal and Forage Insect Investigations, 
Bureau of Entomology, U. S. Department of Agriculture 


ABSTRACT 

Larvae of the alfalfa weevil, Phytonomus posticus, occur sparingly throughout the 
summer after the greater number have become adults. They are too few to injure 
the third and fourth crops, upon which they occur, but they raise the question whether 
they belong to a second generation which might, under other climatic conditions, be- 
come injurious. To determine this point it was necessary to collect, dissect, and 
examine the reproductive organs of hundreds of female beetles of all ages. From the 
history of ovulation thus established, it is evident that the few surviving old beetles 
produce the late summer eggs and larvae. 


INTRODUCTION 


The alfalfa weevil passes the winter mainly in the adult stage in 
alfalfa fields and in ditch banks, fence rows and similar places. Eggs 
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are deposited by these overwintering beetles in the spring, and by May 
or early June larvae may be feeding on the alfalfa in large numbers. 
After three to six weeks the larvae spin cocoons and by the middle of 
summer the resulting young adults are abroad and greatly outnumber 
the old ones, which gradually die off after their heavy egg-laying in the 
spring. 

The life history briefly indicated above is the normal one under the 
climatic conditions of the Great Basin. However, for a long time it was 
known that, besides the weevil larvae which feed in May and June, 
others were present in small numbers throughout the summer and fall 
and it was a matter of speculation whether they were the offspring of 
the new generation of beetles produced in midsummer or of the old ones, 
which sometimes lived until October. In order to get anatomical evi- 
dence upon this point and to learn when the period of ovulation began, 
how it progressed and when it ended, female weevils of both generations 
were collected from a variety of environments and at all seasons of the 
year during 1913, 1914, and 1915 and dissected. 


THE DIFFERENCE BETWEEN YOUNG AND OLD WEEVILS 


In this paper, beetles which emerge in the spring and summer are 
classed arbitrarily as young during fall and winter, and as old or over- 
wintering after the beginning of March. It is only from May to October, 
when the two generations of adults overlap, that they need to be dis- 
tinguished, and during this period they can usually be separated by the 
difference in color. The old beetles are much darker than the young, 
mainly because of the wearing off of the minute, light brown or gray 
scales and the darkening of the chitin. This difference, however, is not 
always marked enough to be a reliable means of separation. The change 
in color from light brown to dark brown does not all take place during 
the winter, as reported in early studies! of the weevil, but chiefly later on 
near the beginning of summer; and even in the late summer old beetles 
are occasionally found with the scales not entirely removed and the color 
not distinctly dark. It was this which led early observers to believe that 


“While the beetles go into hibernation in nearly perfect unrubbed condition, they 
emerge in the spring with scales and pubescence removed to such an extent that they 
are almost black in color, smooth and shining. This appearance so contrasts with 
that of the newly-emerged adults of the new generation that the latter can be easily 
separated at sight, and it was these latter that again and again were observed to 
Oviposit and their eggs to hatch out larvae.’’ (F. M. Webster: ‘‘Preliminary Report 
on the Alfalfa Weevil,’ U. S. Department of Agriculture, Bureau of Entomology 
Bulletin No. 112, page 21. 
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females of the younger generation had produced fertile eggs in the late 
summer. Later, in experimental rearings of adults known to be young, 
no oviposition was observed until late autumn—two to three months 
later, presumably, than the time of oviposition noticed by earlier 
workers. Perhaps the “young’”’ weevils of the earlier records were really 
old ones which had escaped weathering. This uncertainty frequently 
made dissection necessary to distinguish the two generations, and by the 
dissection of a large number of the young weevils it was possible to 
determine the age at which oviposition begins. 


COLLECTION OF MATERIAL 


Of the 3,335 weevils dissected, the majority were collected in the fall, 
mainly for the reason that the eggs in question were laid at that time of 
the year. This resulted in the dissection of more weevils of the new 
generation than of the old, 2,699 of the former as against 636 of the 
latter. (See Table 1.) 

TABLE 1. NUMBER OF ALFALFA WEEVILS DISSECTED AND MONTH OF COLLECTION 
Weevils Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Total 
Youn..— — 3 35 186 228 372 1,069 259 71 333 143 2,699 
Old..... 366 109 67 19 58 13 7 2—_- —- —~ — 636 


Total... 366 109 70 54 239 241 379 1,071 259 71 333 143 3,335 


Some of the weevils came from various alfalfa fields in Salt Lake 
Valley having different types of soil and drainage, and others, referred 
to as ditch-bank weevils, principally from one large irrigation ditch 
bank between two alfalfa fields, with a growth of trees, bushes, and 
weeds, and an accumulation of leaves and sticks—conditions which 
were apparently suitable for keeping the weevils here for hibernation 
after they once gathered in late summer. 

Various methods of collection were used. Many field weevils were 
swept from the foliage with insect nets, a few were picked by hand 
from the ground and from alfalfa crowns, and still others were taken 
from miscellaneous alcoholic collections made in the course of other 
experiments. Ditch-bank weevils were obtained chiefly by digging up 
and screening the surface soil, leaves, and weeds and examining this 
material in a warm room at the laboratory. 


METHOD oF DISSECTION 


The beetles, collected as related above, were removed, several at a 
time, from the alcohol in which they had been preserved, and dissected 
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under a binocular microscope with magnifications ranging from 10 to 
15 diameters for ordinary work to 65 diameters for the more minute 
operations. Each female was partly imbedded, 
dorsal side up, in paraffin in a shallow watch- 
glass and covered with 30 per cent alcohol, 
often with a-drop or two of glycerine added. 
After the removal of the wing covers and 
wings the abdominal terga were slit with a 
small scalpel and thrown back, partly expos- 
ing the reproductive organs imbedded in the 
yellowish fat bodies and in the coils of the in- 
testines and the Malpighian tubules (MV, M, 
figs. 49 and 51). If the reproductive organs were 
hidden because of their minuteness, their 
dried-up condition or the quantity of enclosing 
fat, or if they were to be removed for mounting 





Fic. 49. Dorsal view of 


7 7 alfalfa weevil showing 
or drawing, the surrounding structure was organs in situ, 


carefully torn away with finely sharpened 

needles. For the usual dissection, however, not much] more than a 
glance at the oviducts was necessary to determine the stage of develop- 
ment. (Fig. 49.) 


DESCRIPTION OF FEMALE REPRODUCTIVE ORGANS 


Each ovary (Ov) consists of two ovartan tubules, suspended at the an- 
terior end by a branched filament from the tergum of the mesothorax, 
and passing at the posterior end into a common paired oviduct (POv), 
which in turn unites with the oviduct of the opposite side of the body in 
the unpaired oviduct (UOv, figs. 50, 51, and 52), or vagina. 

The position of the ovaries is dorsal, and the course of the oviducts is 
generally downward toward the ventrally situated unpaired oviduct, 
after which the remainder of the tract returns toward the dorsal side. 


The unpaired oviduct opens upward into the ventral side of the 
bursa copulatrix (BC), a broad, muscular pouch which is attached on its 
ventral side to the spiculum ventrale (SV. fig. 51) and by its dorso- 
posterior wall to a triangular plate lying under the pygidium (P, fig. 51.) 
The bursa opens to the exterior, the opening (OB, fig. 51) passing be- 
tween the tips of the heavily chitinized lateral portions (ChP) of the 
triangular plate and below its membranous median portion. (Fig. 51.) 

Near the entrance of the unpaired oviduct into the bursa copulatrix 
and dorsad of it is the opening of the spermathecal duct (SpD, figs. 
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50 and 51), a slender tube leading from the spermatheca (Sp, figs. 50 to 
51), a curved, dark-brown, chitinized pouch lying on the right (or 
occasionally on the left) of the bursa. To the spermatheca is appended 
the spermathecal gland (SpG, figs. 50 to 52), a tough, semitransparent, 
oval vesicle with tapered ends. 

The parts most useful in determining the stage of ovulation are the 
ovarian tubules and the paired oviducts. The former consist each of a 
cylindrical terminal chamber of comparatively homogeneous appearance, 
in which both ova and nutritive cells arise, and a tubular portion or 
egg-tube of smaller diameter and walled with parietal cells, down which 
the ova, or eggs (E, E, figs. 49 and 52 to 54), pass toward the oviduct. 
As the weevils mature the tubular portion becomes long and involved, 
with the developing ova giving the appearance of segmentation, and the 
paired oviducts, after full-size eggs pass into them, become greatly 
distended. 


STAGES OF OVULATION 


With respect to ovarian development the 3,335 female weevils dis- 
sected fell into five somewhat arbitrarily designated stages. 





Fic. 50. Diagrammatic representation of female reproductive organs of the alfalfa 
weevil in ‘‘small” stage of ovulation 


Fic. 51. Diagrammatic representation of female reproductive organs of the alfalfa 
weevil in ‘‘medium” stage of ovulation. 
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a. Small stage: Terminal chambers slender, extending about two- 
thirds of the way to the prothorax; egg-tubes more slender and straight. 
Paired oviducts also slender; egg-tube and oviduct combined about 
equal in length to the terminal chamber. (Fig. 50.) 

b. Medium stage: Terminal chambers enlarged and extended for- 
ward, about four or five times as large as in a, but the egg-tubes still 
short and straight. (Fig. 51.) 





Fic. 52. Diagrammatic representation of female reproductive organs of the alfalfa 
weevil in ‘‘segmented”’ stage of ovulation. 


Fic. 53. Diagrammatic representation of female reproductive organs of the alfalfa 
weevil in ‘‘large’’ stage of ovulation. 


Fic. 54. Diagrammatic representation of female reproductive organs of the alfalfa 
weevil in ‘‘spent”’ stage of ovulation. 


c. Segmented stage: Terminal chambers much enlarged and moved 
forward nearly to the prothorax; egg-tubes greatly extended and 
looped outward and forward toward the terminal chambers, with de- 
veloping ova visible in these portions as beads or segments. Paired 
oviducts broadened; no full-size eggs. (Fig. 52.). 

d. Large stage: Terminal chambers slightly club-shaped anteriorly; 
egg-tubes looped once or twice in the slender anterior portions and 
beaded or segmented throughout. Paired oviducts greatly distended 
and containing one to about forty full-size eggs; body cavity sometimes 
completely filled with eggs. (Fig. 53.) 
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e. Spent stage: Terminal chambers more club-shaped, often re- 
curved at tips and shrunken posteriorly; few ova or none in egg-tubes. 
Paired oviducts, likewise, with few eggs or none, shrunken but broad 
near the unpaired oviduct as a result of previous distention; little or no 
fat. (Fig. 54.) 


Key TO ABBREVIATIONS USED IN FIGURES 1 To 6 


BC, bursa copulatrix. R, rectum. 

ChP, chitinous plate. SpD, spermathecal duct. 
E, E, eggs. Sp, spermatheca. 

M, M, malpighian tubules. SpG, spermathecal gland. 
Ov, ovary. SV, spiculum ventrale. 
OB, opening of bursa copulatrix. T, tracheae. 

P, pygidium UOv, unpaired oviduct. 


POv, paired oviduct (in figure 53 stretched membrane of paired oviduct). 


GROWTH OF YOUNG WEEVILS 


All the young weevils collected during May, June, and July over the 
three-year period belong to stage a; that is, the ovaries showed no 
growth or striking changes. In August, however, 2 per cent reach 
stage b, in which the ovaries are of medium size with terminal chambers 
enlarged, and the number remaining in stage a is accordingly reduced to 
98 per cent. In September the weevils are further advanced, with 5 
per cent reaching stage c, that is, with segmented ovaries, and 2 per 
cent, stage d, with large ovaries laden with full-size eggs. In other words, 
of 824 young weevils collected from May to September, inclusive, 6 had 
fully developed ovaries with mature eggs. In October and November 
more development takes place, leaving smaller percentages in stages a 
and 6 and larger ones in stages c and d; in October 8 per cent and in 
November 27 per cent reach the mature stage. In terms of numbers 
again, of 1,893 weevils collected from May to October, inclusive, 94 
contained full-size eggs, and most of this development came in the last 
half of October. The exact dates upon which the earliest fully de- 


TABLE 2. NUMBERS OF YOUNG ALFALFA WEEVILS EACH MONTH FROM May TO 
NOVEMBER, INCLUSIVE, IN EACH STAGE OF OVULATION 


May June July Aug. Sept. Oct. Nov. 


Total Number..... 3 35 186 228 372 1,069 190 
Per cent Percent Percent Percent Percent Percent Per cent 
Ne 6.3 4.4 2 de-o04 100 100 100 98 81 67 54 
Ne er 0 0 0 2 12 18 15 
Ee eee 0 0 0 0 5 7 4 
i tas ~ eons ee 0 0 0 0 2 8 27 
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veloped ovaries were found in 1913, 1914, and 1915 were, respectively, 
October 16, October 17, and September 23. The percentage of weevils 
in each stage of ovulation, together with the numbers dissected, are 
shown in Table 2. 


DIFFERENCE BETWEEN FIELD AND DitcH-BANK WEEVILS 


The development for November as indicated in Table 2 would have 
been greater had not about half of the weevils come from ditch banks 
and fence rows rather than alfalfa fields. Since ditch-bank weevils 
mature more slowly, their program of development differs greatly 
from that of the field weevils. 

From November on to spring it was usually impossible to sweep the 
fields for weevils and it was difficult to obtain them from the ground. 
On the other hand, it was not so difficult to collect them from hibernat- 
ing quarters like ditch banks where they often occurred in much greater 
numbers than in the frozen stubble fields. The weevils collected in this 
way during 1913 to 1915, and which came from a limited number of 
ditch banks in the Salt Lake Valley, made up three-fifths of the total 
number collected and dissected in the fall and winter. It is necessary, 
therefore, to include them in considering the ovulation during this time 
of the vear. Such weevils were found to have practically no egg-de- 
velopment. 

It is not known whether weevils in other localities or in other years 
congregated in such protected places so abundantly or whether they 
reached maturity so slowly. The proportion of weevils which spend 
the fall and winter along ditch banks, fence rows, and places protected 
by trees, bushes, weeds, and grasses probably depends mainly upon 
the extent and availability of these places; the beetles happen to fly or 
crawl there and remain over winter, probably on account of the pro- 
tection. It is believed to be a large proportion in most localities, and it 


TABLE 3. COMPARISON OF FIELD AND DiTCH-BANK ALFALFA WEEVILS. SEPTEMBER, 
OCTOBER, AND NOVEMBER 


From Fields From Ditch Banks 
Sept. Oct. Nov. Sept. Oct. Nov. 
Total number.............. 268 384 103 50 620 83 


Per cent Percent Percent Percent Per cent Per cent 


ES sd cdo ows nohum eke 76 22 28 96 92 87 
DEL EG o ree derewakereaen 15 36 14 4 7 13 
Ny Waa ised deh ede 7 18 7 0 1 0 
cS. cb once amdtewe 2 24 51 0 0 0 








760 JOURNAL OF ECONOMIC ENTOMOLOGY {Vol. 21 


is believed, too, that their slow development is due to an absence of 
food. Regardless, however, of the extent of such hibernation and the 
reason for their maturing more slowly than field weevils, the difference 
here noted should be borne in mind in considering the condition of the 
weevil population from late summer to early spring. The number of 
weevils from both fields and ditch banks which were dissected in the fall 
and their stage of ovulation are shown in Table 3. 


GROWTH DvuRING WINTER 


During the winter little egg development takes place since the weevils 
remain inactive and do not feed except on occasional warm days. Wee- 
vils collected in the early spring from both fields and ditch banks were 
found to be further advanced than those taken in the fall, but such 
development as does occur may take place during November and March 
rather than during the midwinter months of December, January, and 
February. Of a total of 843 weevils collected from November to March 
inclusive, 63 per cent of those from fields, and none from ditch banks, 
had mature ovaries laden with eggs (stage d), as shown in Table 4. 


‘TABLE 4. CONDITION oF ALFALFA WEEVILS COLLECTED IN WINTER, NOVEMBER TO 


MARCH 
From Fields From Ditch Banks 
Nov. to March March Nov. to March Marclr 
Total number...... 246 132 597 234 
Per cent Per cent Per cent Per cent 
PTT 15 1 80 65 
| ES 9 7 20 35 
Peers 13 19 0 0 
Dado cteceees 63 73 0 0 


GrowTH oF O_p WEEVILS DuRING SPRING AND SUMMER 


Development takes a new start as spring advances. Of 475 weevils 
collected in March and April, 36 per cent were in stage d, while the re- 
mainder were less developed. Half of these weevils came from alfalfa 
fields and of these 72 per cent belonged in stage d. Of 132 field weevils 
in March alone and of 109 in April, 73 per cent and 70 per cent re- 
spectively, belonged in stage d. This stage also made up 95 per cent 
of the May and 58 per cent of the June collections, showing that the 
height of ovulation corresponds with the height of oviposition, as al- 
ready determined. The July collection shows a great falling off in the de- 

sd 
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velopment of eggs. Of 53 taken in this month and 13 in August, 70 
per cent were found in stage e, that is, with few eggs or none in the ovi- 
ducts and with few or none developing in the egg-tubes. Stage d made 
up the remaining 30 per cent. During the late summer and fall few old 
beetles have ever been found; all that were collected from 1913 to 1915 
were dissected. In September 7 weevils were found and 2 in October, 
about equally divided between stage d and stage e. The condition of 
the old weevils from spring to fall is shown in Table 5. 


TaBLE 5. NUMBERS OF OLD ALFALFA WEEVILS IN EACH STAGE OF OVULATION EACH 
MontH, MARCH TO OcTOBER, INCLUSIVE 


March April May June July Aug. Sept. Oct. 
Total No. 366 109 67 19 53 13 7 2 


Per cent Percent Percent Percent Percent Percent Percent Per cent 


Stagea.... 42 17 0 0 0 0 0 0 
Stageb.... 25 5 0 0 0 0 0 0 
Stagec.... 7 8 5 10 0 0 0 0 
Staged.... 26 70 95 58 30 30 43 50 
Stagee.... 0 0 0 32 70 70 57 50 


CONCLUSION 


This survey of the growth of a generation of female alfalfa weevils 
throughout the two seasons of its existence shows that the beetles 
emerging in the spring and summer remain immature for about four 
months, at least, after emergence, or until late September and October 
of their first season. It indicates, too, that about half of them—with 
the exception of ditch-bank weevils—are capable of oviposition by the 
time winter sets in; weevils from ditch banks and fence rows were found 
without eggs even into winter and early spring. On the other hand, 
the small number of females of the previous season which survive until 
August and September of their second summer is enough to account for 
the small number of eggs which are found at that time. These eggs, 
therefore, and any larvae which come from them, are retarded members 
of the old generation and not a partial new brood. 

The eggs developed and deposited by the beetles maturing in the fall 
are not likely to produce larvae of importance anywhere in the inter- 
mountain country, since the cool temperatures would prevent their 
hatching in sufficient numbers the same year. 
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COMPOSITION OF FLUORIDES AND FLUOSILICATES SOLD 
AS INSECTICIDES 


By R. H. Carter and R. C. Roark, Insecticide Division, Bureau of Chemistry 
and Soils, Washington, D. C. 


ABSTRACT 


Samples of fluorides and fluosilicatés representing the products of 14 manufacturers 
in the United States were examined chemically and microscopically. Both of these 
materials may be obtained in a satisfactory degree of purity. In solution all the 
fluosilicates give an acid reaction; whereas the sodium fluorides show a neutral or 
alkaline value. 

It is believed that the observed variations in the apparent toxicity to insects of 
different brands of commercial sodium fluosilicate are owing to factors other than 
variations in fluorine content. Variations in size of crystals cause variations in cubic 
inches per pound, dusting qualities, adhesiveness, and rate of solution, properties 
which greatly influence the efficacy of a dust insecticide. 

Variations in foliage-burning properties of different brands of commercial sodium 
fluosilicate are likewise probably the result of variations in crystal size. 


INTRODUCTION 


Fluorine compounds have been in use for some time in various in- 
dustries for such purposes as fluxes in metallurgy, as glazing materials 
in ceramics, as stone and concrete hardeners, for frosting glass, as disin- 
fectants and antiseptics, as food preservatives, as wood preservatives, 
and as household insect and rodent pvisons. 

More recently fluorine compounds have been investigated with regard 
to their insecticidal action against agricultural insect pests of several 
kinds, particularly the cotton boll weevil, the Mexican bean beetle, 
the corn borer, and the sugar cane borer. 

Hinds and Spencer (La. Agr. Exp. Sta. Bull. No. 201, 1-56, Aug. 
1927) report the results of extensive tests with fluorine compounds for 
control of the sugar cane borer and the corn borer. The following is 
quoted from their report (p. 18): “In the course of this work it soon 
became evident that there exists a very large degree of variation in 
the qualities, safety and insecticidal value of various brands of ma- 
terials which may be purchased under the name of ‘Sodium silico- 
fluoride.’ First of all, there is a great variation in physical texture, in 
the fineness of particles and in the dusting properties. Field experi- 
ments indicated that there may be also a great deal of difference in 
the chemical composition or at least in the toxic effects to plant foliage 
and to insect stages, of different brands of sodium silicofluoride 


materials. There is also distinct evidence of a difference in toxicity 
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to the borer between solutions from various brands of sodium silico- 
fluoride material.”’ 

In the belief that a chemical and physical examination of the various 
fluorine compounds sold commercially as insecticides would throw 
some light on these variations and perhaps open new fields for the insec- 
ticidal use of these compounds, we obtained samples of commercial 
materials and analyzed them to determine the principal constituents. 
A preliminary microscopic examination of all samples was made. 

We wish to extend our thanks to G. L. Keenan of the Food, Drug and 
Insecticide Administration for microscopic and microchemical tests. 
We also wish to thank those manufacturers who kindly supplied samples 
of their products and information as to their uses and methods of manu- 
facture and analysis. 


Metuors or ANALYSIS 


In general, the methods of analysis used were those recommended by 
Scott, “Standard Methods of Chemical Analysis,”’ 4th edition. 

Sodium fluoride determinations were made by gravimetric procedure, 
which included final precipitation and weighing as calcium fluoride. 

The fluosilicate determinations were made volumetrically by titration 
in platinum dishes with standard silica-and-carbonate-free-sodium 
hydroxide, phenolphthalein being used as indicator. 

Moisture was determined by drying the sample at 110° C. for three 
hours. 

The bifluorides were determined as follows: 0.5 g. of the sample was 
weighed into a 100 cc. platinum dish, 1.0 g. of solid potassium chloride 
was added and the whole was dissolved in 25 cc. of water; 20 cc. of 
neutral alcohol was then added. After this mixture was cooled to 
approximately 0° C., it was titrated with standard silica-and-carbonate- 
free-sodium hydroxide, phenolphthalein being used as the indicator, 
until the red color remained for one minute. 

The quantity of carbon dioxide was determined by liberating the 
carbon dioxide by dilute acid and subsequently evolving and absorbing 
it by barium hydroxide solution under reduced pressure. (J. R. I. 
Hepburn, Analyst, vol. 51, pp. 622-24, 1926.) <A back titration of the 
excess baryta was then made against standard oxalic acid, phenol- 
phthalein being used as indicator. The results are calculated to sodium 
carbonate. 

The pH values were determined colorimetrically, a La Motte hydro- 
genion comparator and set of standards and indicators being used. 
The pH values were determined on solutions less than saturated rather 
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than on saturated solutions, to minimize the effects of impurities which 


. 1 
might be present. pH =log (+ Discussion of pH values may be 


found in standard texts on that subject, but it may be stated here that 
pH values below 7 indicate an acid solution and those above 7 indicate 
an alkaline solution. 

The determination of cubic inches per pound is at best rather un- 
satisfactory, and the methods are all arbitrary. <A glass cylinder of 
known capacity was filled by allowing the powder to run through a 
funnel at a definite height above the cylinder and centered over it. 
When the cylinder was filled to overflowing the material was leveled off, 
and its weight was determined. The number of cubic inches per pound 
was calculated from the weight of material occupying a known volume. 
Neither the funnel nor the cylinder was tapped during the determi- 
nation. Fairly close checks could be obtained on the same material, 
and the results on different materials are, therefore, comparable. 

Qualitative tests for chlorides and sulphates were made in the usual 
way. 

SopiumM FLUORIDE 

(See Table 1). 


Microscopical Examination 


K-201—“‘Caked” in container; doubly refracting material present. 
Microchemical tests identified chloride, carbonate, sulphate, and 
calcium. 

K-202—Tendency to ‘“‘cake”’ in container; doubly refracting material 
evident. Carbonate, chloride, calcium, and sulphate identified micro- 
chemically; large crystals. 

K-203—‘‘Caked”’ in container; very small crystals; doubly refracting 
material present; calcium, sulphate, chloride, and carbonate identified 
microchemically. 

K-200—Relatively large crystals and a small quantity of doubly 
refracting material. Calcium, carbonate, sulphate, and chloride identi- 
fied microchemically. 

K-199—Rather small crystals. Microchemical tests identified cal- 
cium, sulphate, chloride, and carbonate. 

K-185—Relatively small crystals. Positive microchemical tests ob- 
tained for calcium, chloride, carbonate, and sulphate. 

K-189—Relatively small crystals in part, large crystals not so nu- 
merous. Sulphate, calcium, chloride, and carbonate identified micro- 
chemically. 
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K-191—Uniformly small crystals. Microchemical tests obtained for 
carbonate, calcium, chloride, and sulphate. 

K-187—Crvstalline sodium fluoride, also a small quantity of doubly 
refracting material. Microchemical tests obtained for chloride, cal- 
cium, carbonate, and sulphate. 

K-207—Large crystals; silica also detected; sulphate, carbonate, 
chloride, and calcium identified microchemically. 

K-192—Largely small crystals; some hexagons of sodium fluosilicate. 
Calcium, chloride, carbonate, and sulphate identified microchemically. 

K-195—Uniformly small crystals; a small quantity of doubly re- 
fracting material. Carbonate, calcium, sulphate, and chloride identified 
microchemically. 

Twelve samples of sodium fluoride were examined. They were all 
finely divided powders, ranging in sodium fluoride (NaF) content from 
90 to 99 per cent. Nearly all contained sodium carbonate or some other 
carbonate .n different quantities, and some contained sodium fluosilicate 
also. Small quantities of bifluorides were also found in some samples, 
and the moisture was low in all. Chlorides and sulphates were de- 
tected chemically and microscopically, and calcium in some combi- 
nation was present. : 

There was considerable range in the pH value of solutions that con- 
tained 2 g. per 100 cc. of water, but all were neutral or alkaline. A 
concentration of 2 g. per 100 cc. of water was chosen as representing 
approximately a half saturated solution. It was thought that this con- 
centration rather than a saturated solution would give a better com- 
parison of the different brands of sodium fluoride. 

The number of cubic inches per pound is fairly uniform and averages . 
considerably higher than for the sodium fluosilicates. Most of these 
materials were composed of small crystals, and ‘“‘caking’’ in the con- 
tainers was evident in some cases. 

Two methods of preparation of sodium fluoride are in general use: 
(1) The neutralization of hydrofluoric acid by sodium hydroxide or 
sodium carbonate (HF + NaOH = NaF + H.0O); (2) the treatment of 
sodium carbonate or sodium hydroxide with a solution of sodium fluvo- 
silicate, hydrofluosilicic acid, or fumes of silicon tetrafluoride at ele- 
vated temperatures in order to convert the sodium fluosilicate into 
sodium fluoride. Unless it is purified further, the product made by this 
process contains considerable silicic acid. 

NaSiF, + 2Na:,CO; + 2H,0 = 6NaF + Si(OH), + 2COd,. 


SopiIuM FLUOSILICATE 
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Microscopical Examination 


K-188—Relatively large crystals, and in so far as microscopical 
examination could determine, appears to be essentially uniform. 

K-186—Essentially uniform; relatively large crystals. 

K-183—Medium-sized crystals; appears to be essentially uniform. 

K-184—Medium-sized crystals; essentially uniform with the ex- 
ception of a small quantity of silica. 

K-197—In so far as microscopical examination could determine, 
essentially uniform; relatively large crystals. 

K-204—Essentially small and large crystals. 

K-206—Large and small crystals, also an appreciable quantity of 
silica. 








K-205—Essentially uniform; large crystals. 
K-193—Essentially uniform, in so far as microscopical examination 


could determine; large crystals. 

K-198—Uniformly large crystals. 

K-182—Relatively large hexagonal crystals; appears to be essentially 
uniform. 

Eleven samples of commercial sodium fluosilicate were analyzed and 
found to contain from 95 to 99 per cent sodium fluosilicate (Na2SiF,). 
Nearly all contained small quantities of bifluorides. and the moisture 
content was low. Chlorides and sulphates, as well as some silica, were 
present, and some samples contained diatomaceous earth. Sodium 
fluoride as such was not determined, but it was probably present in 
small quantities. 

The pH values of the solutions of 0.5 g. per 100 cc. uniformly showed 
an acid condition. This concentration was below the saturation point, 
but the same phenomenon was observed with mixtures of 2 g. per 100 
cc. which is above the solubility of sodium fluosilicate. A pH value 
indicating an acid condition was noticed in all fluosilicate solutions, 
even the special mixtures containing appreciable quantities of car- 
bonate. From this, it appears that the addition of alkali, such as 
sod.um carbonate or hydrated lime, to dilute the mixture and to neu- 
tralize the acidity serves rather to react wich and decrease the quantity 
of sodium fluosilicate after these compounds go into solution. 

Na,SiF, + 2NasCO; + 2H,O = 6NaF + Si(OH), + CO, 
Na2SiF, + 2Ca(OH), = 2NaF + 2CaF, + Si(OH), 

Calcium compounds also remove some of the fluorine from solution as 
the insoluble calcium fluoride. Sodium fluosilicate is lower in cubic 
inches per pound than sodium fluoride. 
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Methods of manufacture of sodium fluosilicate and the fluosilicates in 
general vary. All of them, however, are based on the reaction between 
hydrofluoric acid and silica, which forms silicon tetrafluoride. This may 
be absorbed by water and the resulting hydrofluosilicic acid treated with 
a salt or hydrate of the desired base, or the silicon tetrafluoride may be 
absorbed directly by a solution of a salt of the base, thereby forming the 
fluosilicate. 

3SiF , + 2H.O = 2HSIFs oo SiO. 
H.SiF, + 2NaCl = Na.SiF, + 2HC1 


As silicon tetrafluoride is a by-product in the manufacture of ferti- 
lizer from phosphate rock, nearly unlimited quantities are available for 
the manufacture of either the fluosilicates or the fluorides. 


MISCELLANEOUS FLUORINE COMPOUNDS 
(See Table 3). 


Microscopical Examination 


K-215—Small, granular crystals; appears to be essentially uniform 
in character; magnesium identified microchemically. 

K-213—Appears to be essentially a uniform product; magnesium 
identified microchemically. 

K-214—Appears to be essentially uniform; large crystals; magnesium 
identified microchemically. 

K-212—Appears to be essentially uniform; magnesium identified 
microchemically. 

K-210—Appears to be uniformly crystalline; microchemical tests 
obtained for calcium, carbonate, sulphate. 

K-219—Not uniform in composition; contains crystalline copper 
sulphate (CuSOQ,.5H,O); microchemical tests obtained for copper, 
sulphate, and fluoride. 

K-216—Not uniform in composition. Microchemical tests obtained 
for copper, sodium, and sulphate. 

K-208—Not uniform in composition; contains small, doubly refract- 
ing needles, also hexagons resembling sodium fluosilicate. Micro- 
chemical tests obtained for barium, sodium, chloride, and carbonate. 

K-211—Appears to be essentially uniform in so far as microscopical 
examination could determine; barium and carbonate identified micro- 
chemically. 
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K-218—Appears to be essentially uniform in so far as microscopical 
examination is concerned; microchemical tests also obtained for sodium 
and aluminum. 

K-20g—Amorphous and essentially uniform in character in so far as 
microscopical examination is concerned; microchemical tests also ob- 
tained for sodium and aluminum. 

Several different fluorine compounds were obtained and examined. 

The magnesium fluosilicates were all crystalline compounds of a 
high degree of purity. This compound contains six molecules of water 
of crystallization, but begins losing some even at room temperature, 
which accounts for an apparent content of over 100 per cent. MgSiFs. 
6H,0. 

The other materials are of a relatively high degree of purity, but 
have not received much attention as insecticides. 


SPEcIAL MIxTUkEs AND DustinGc PowpDEks 

(See Table 4). 

Microscopical Examination 

K-190—Medium-sized crystals of sodium silicoftuoride, also an 
appreciable quantity of diatomaceous earth. 

K-194—Relatively large crystals of sodium silicofluoride and an 
appreciable quantity of diatomaceous earth. 

K-217—Inflated, balloon-like structures which are singly refracting in 
character. Microchemical tests obtained for calcium and phosphate. 

K-196—Not uniform in composition; sodium silicofluoride, sodium 
fluoride, and borax identified. 

Six of the samples of dusting powders containing sodium fluosilicate 
were received from J. W. Ingram, Crowley, Louisiana. Some of these 
evidently contained lime or hydrated lime, whereas others contained 
diatomaceous earth. In most respects they were similar to some of the 
commercial fluosilicate dusting powders on the market. Here again it is 
noticed that solutions of the fluosilicates have an acid pH value even 
though carbonates or hydrated lime have been mixed with them. The 
increased efficiency of these compounds after a lapse of time noticed by 
several investigators might have been due to the reactions which took 
place after solution had been effected. 


SUMMARY 
The following summary is based on the chemical and microscopical 
examination of 12 samples of sodium fluoride, 11 of sodium fluosilicate, 
4 of magnesium fluosilicate, 1 of calcium fluosilicate, 1 of copper fluo- 
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silicate, 2 of barium fluoride, 2 of cryolite, 1 of copper fluoride, and 6 of 
dusting mixtures containing sodium or calcium fluosilicate. These 
samples are representative of fluorine compounds sold for insecticidal 
purposes by 14 manufacturers in the United States in November, 1927. 

1. Sodium fluoride and sodium fluosilicate may be obtained com- 
mercially in a very satisfactory degree of purity. 

2. The impurities found are only such as would be expected from the 
methods of manufacture. 

3. The samples of commercial sodium fluoride are higher in cubic 
inches per pound than those of sodium fluosilicate. 

4. All the fluosilicates in solution show an acid pH value even though 
they contain carbonates, whereas the sodium fluorides show a neutral 
or alkaline pH value. This acidity may account in some degree for the 
burning of foliage, which has often been observed when fluosilicates are 
applied. 

5. The addition of a small quantity of hydrated lime or sodium car- 
bonate to fluosilicates to decrease the acidity serves rather to decompose 
some of the fluosilicate in solution to the fluoride without raising the pH 
value of the solution. It is aiso pointed out that lime precipitates 
the fluorine as insoluble calcium fluoride when it comes in contact with a 
solution containing fluorine. 

6. The size of the crystals is a factor which affects their rate of 
solution, and, therefore, the time elapsing from application until insecti- 
cidal action is manifested. Size of crystals also influences the effective- 
ness with which the material may be applied as a dust, as well as its 
sticking qualities. 

7. Several other fluorides, such as barium fluoride and cryolite, are 
available in a high degree of purity. 

8. Other fluosilicates, such as those of magnesium, copper, and cal- 
cium, are available in a relatively pure condition. 

.9. The number of cubic inches per pound of these compounds is 
small compared to calcium arsenate and other good dusting powders, 
but no doubt lighter products can be made. 

10. It is believed that the observed variations in the apparent toxic- 
ity to insects of different brands of commercial sodium fluosilicate are 
owing to factors other than variations in fluorine content. Variations 
in size of crystals cause variations in cubic inches per pound, dusting 
qualities, adhesiveness, and rate of solution, properties which greatly 
influence the efficacy of a dust insecticide. 

11. Variations in foliage-burning properties of different brands of 
commercial sodium fluosilicate are likewise probably the result of varia- 
tions in crystal size. 
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AN OPERATION IN PRACTICAL CONTROL OF CODLING MOTH 
IN A HEAVILY INFESTED DISTRICT—SECOND REPORT 


By Tuomas J. HEApLEE, Pu.D., Entomologist, New Jersey 
Agricultural Experiment Stations' 


ABSTRACT 


Continuance of the organized efforts of growers against the codling moth, Carpo- 
capsa pomonella, in the Glassboro district has resulted in a further material increase in 
fruit free from injury by that insect. In 1925 the growers who form this organization 
picked 50% of their total fruit free from codling moth injury, in 1926 they picked 
68.8% free, and in 1927 they picked 82.1% free. The timing, composition and 
methods of applying insecticide materials are the dominant factors in obtaining this 
result but orchard sanitation measures, such as proper disposal of used baskets, 
scraping rough-barked trees, and the use of burlap bands, play a minor but important 
part in obtaining this result. 


INTRODUCTION 


This paper gives an account of the results of the second year of or- 
ganized effort against the codling moth in the vicinity of Glassboro, 
N. J. Thereport of the first year’s work was published in the JouRNAL 
or Economic Entomovoecy, Vol. 20, No. 1, February 1927. 


GENERAL PROCEDUKE 


The organization mentioned in the first report was continued. Two 
additional growers joined the group and one dropped out, his property 
becoming the check orchard. This check orchard received about two 
treatments, possibly some parts three, but no spray was applied to it 
until the overwintered brood of moths started to fly. This left a total 
of twelve properties in the operation. The arrangement between the 
growers and the Experiment Station was in 1927 precisely that which 
obtained in 1926. 

In orchards of this group in which eggs of apple aphids were apparent- 
ly absent, the trees were treated at delayed dormant with oil emulsion 
four and a half gallons to ninety-five and a half gallons of water. In 
other orchards in which the eggs of apple aphids were present, especially 
if the trees concerned were large, the delayed dormant treatment was 
composed of one part of commercial lime sulfur to nine parts of water 
plus 40% nicotine one to five hundred. 


‘Paper No. — of the Journal Series of the New Jersey Agricultural Experiment 
Stations, Department of Entomology. 
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The pink bud spray consisted of commercial lime sulfur 1-40. In 
accordance with the demand of local conditions, some of these orchards 
were sprayed with the above mixture of commercial lime sulfur to which 
lead arsenate had been added at the rate of one and a half pounds to 
fifty gallons and some were sprayed with the lime sulfur alone. 

The blossom fall spray consisted generally of New Jersey Dry Mix 
and lead arsenate according to the usual formula but in some instances 
commercial lime sulfur 1-40 was used in the place of the dry mix, and in 
one instance, at least, the lead arsenate was omitted from this spray. 
Because no later notice will be taken of the results of this last pro- 
cedure it should be said at this point that the amount of codling moth in- 
jury in the block receiving no arsenic at the blossom fall was not appre- 
ciably greater than it was in the blocks where the arsenate of lead was 
applied at the blossom fall. Where New Jersey Dry Mix was used for 
this spray, enough additional sticker was incorporated to give a total 
of three pounds to one hundred gallons of spray. 

The seven day after blossom fall treatment consisted of New Jersey 
Dry Mix and arsenate of lead at the usual formula, except that enough 
additional sticker was included to bring the total amount up to three 
pounds to one hundred gallons. 

The seventeen day after blossom fall treatment in most of the or- 
chards consisted of New Jersey Dry Mix and arsenate of lead of the 
usual formula but in others, where heavy codling moth injury was 
anticipated, the amount of arsenate of lead was increased to two pounds 
of the powder, or its equivalent, to fifty gallons of spray. In all cases 
the additional sticker was incorporated in this spray. 

It developed, before the application of the seventeen day after blossom 
fall spray, that that spray would prove the first cover spray for codling 
moth. On early fruit the seventeen day spray was the last one given in 
some of the orchards, the additional treatments for the first brood 
of larvae being made through the medium of a duster, using split appli- 
cations of a sulfo-arsenical mixture consisting of 85% elemental sulfur 
and 15°, powdered lead arsenate. In some instances a later cover 
spray was given to early fruit and, in such instances, the amount of 
arsenate of lead was reduced to one and one-half pounds to fifty gallons 
and no sticker additional to that which was already in the dry mix was 
incorporated. 

On late apples the later cover sprays for the larvae of the first brood 
consisted of New Jersey Dry Mix, powdered lead arsenate two pounds 
to fifty gallons, and enough additional sticker to increase the total to 
three pounds to one hundred gallons of spray mixture. These later 
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cover sprays, of which in some instances there was one and in other 
instances two, were applied as soon as the film coating established by 
the seventeen day spray had been broken. 

Some of the orchards received one film coating cover spray for the 
second brood and others received two, while still others received none. 
Where one cover spray for the second brood of larvae was given it con- 
sisted of a reduced amount of dry mix, lead arsenate powder two pounds. 
to fifty gallons of spray mixture, and enough additional sticker to makea 
total of three pounds to one hundred gallons of spray. The second cover 
spray was applied when the film coating established by the first was 
broken and consisted of a reduced amount of dry mix, one and one-half 
pounds of powdered lead arsenate, or its equivalent, to fifty gallons and 
no additional sticker whatever. 


RESULTS OF THE 1927 TKEATMENTS 


The results of the 1927 treatments against the codling moth in the 
orchards of this group of growers are set forth in Table No. 1. 

Examination of Table No. 1 serves to show that these twelve growers 
on 73,400 trees on 1,401 acres produced a crop of 370,704 bushels of 
apples of which 304,629.3 bushels or 82.1% were free from codling moth 
injury and all injury similar to codling moth injury. Further exami- 
nation of Table No. 1 will serve to show that these results were ob- 
tained in the face of a codling moth activity sufficient, in a single season, 
to infest 84% of the total fruit in an orchard which received two or three 
sprays applied after the moths of the overwintered generation had 
begun to fly. In some parts of this orchard the late fruit showed an 
average of 3.27 worm holes per fruit. It is of further interest to know 
that this particular orchard in 1926 showed 70% of its fruit at picking 
time absolutely free from codling moth injury of any kind. 

In summarizing the effect of this effort against the codling moth from 
its beginning, it may be said that in 1925 this group of growers picked 
50% of the crop of apples free from codling moth injury, in 1926 this 
group picked 68.8% free from codling moth injury, and in 1927 this 
group picked 82.1% free from codling moth injury of all kinds. 

The work of the years 1926 and 1927 shows: (1) that the timing, the 
composition, and the method of applying insecticidal applications forms. 
the overwhelmingly dominant factor in obtaining these increases in 
clean fruit; (2) that the timing can be done by the use of the codling 
moth emergence boxes combined with the codling moth bait pans, that 
the materials used should fit the local conditions of infestation, and 
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that the methods of application should be such as to result in film coat- 
ing of all sides of the fruit and of the upper and lower surfaces of the 
leaves; (3) that orchard sanitation measures, such as disposal of used 
baskets, scraping rough-barked trees, and the employment of burlap 
bands play a minor but important part in securing these results; (4) 
that the use of the scraper is unnecessary on young, smooth-barked 
trees and that the employment of the burlap band is likewise unneces- 
sary on these trees, except as they stand adjacent to or among trees 
having very heavy infestation of codling moth. 





THE EUROPEAN CORN BORER CLEAN-UP CAMPAIGN IN NEW 
YORK STATE, 1927 


By M. D. Leonarp, Ithaca, N. Y. 


ABSTRACT 


During the spring of 1927 a compulsory clean-up campaign against the Europear 
Corn Borer, Pyrausta nubilalis, was carried out in a section including parts of three 
counties in Western New York. Preparatory to the spring clean-up a comprehensive 
educational campaign was put on thruout the whole of the more heavily infested part 
of the State. The organization and methods employed in this educational campaign 
are herein briefly described, the area under regulation is delimited and the policies 
jnvolved explained. . 


In February 1927 the United States Congress passed a bill appropriat- 
ing ten million dollars for the control of the European Corn Borer. This 
was undoubtedly the largest single sum ever appropriated for the control 
of an injurious insect. The money became available on March 15, 1927 
and there was at once set in motion a vast machinery organized and 
operated with almost military precision. A true war was waged against 
the corn borer. 

Under the provisions of the Federal appropriation, New York State as 
infested territory, came in for a share of this money and a comprehensive 
educational campaign was planned and carried out. It is the intention 
here briefly to outline as a matter of record, the organization and opera- 
tion of this work in the State. 

Previous to the special Federal appropriation, a very definite program 
for the control of the corn borer had been initiated by the Farm Bureau 
organization in New York State. Due to increasing commercial damage 
to corn in certain sections a conference was called at Syracuse in Novem- 
ber 1926. There were present delegates from the Farm Bureaus in the 
more heavily infested counties, namely, Niagara, Erie, Chautauqua, 
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Cattaraugus, and Orleans in the western part of the state, and from the 
Schenectady area and from Nassau Co., on Long Island in the eastern 
part. The State Entomologist, representatives of the State Department 
of Agriculture and Markets, together with those from the Departments 
of Entomology and Agronomy of the State College of Agriculture were 
also in attendance. The outline of a proposed comprehensive educa- 
tional campaign, drawn up thru the efforts of Mr. L. R. Simons, Chair- 
man of the State Corn Borer Educational Committee, was presented. 
With some changes this was approved. The campaign was then defi- 
nitely started in four of the western New York counties mentioned 
above. The Schenectady area was also included. This was done at a 
conference in each county with the County Agent, the president of the 
County Farm Bureau, a representative of the Federal Corn Borer 
Laboratory at Silver Creek, N. Y., and a representative from the State 
College. A little later a second meeting was held in each county at which 
County Corn Borer Committees were organized. These committees 
consisted of one representative farmer from each of the more heavily 
infested communities. These assumed the responsibility of putting up 
posters, arranging for window displays, distributing educational leaflets, 
securing signed clean-up pledge cards, and of talking on control measures 
at corn borer meeting of granges, cooperative associations, etc. 

The campaign as outlined and adopted at the Syracuse meeting was 
designed to make the fullest use possible of every existing organization 
and agency in the territory included, for the distribution of pertinent 
information concerning the corn borer and the best known and most 
practical methods for its control. The campaign included publicity thru 
the local press, Farm Bureau News, etc., radio talks, the use of lantern 
slides and motion pictures, and the widespread distribution of leaflets, 
folders, posters, window displays and the like. It was carried out largely 
thru the County Farm Bureaus and their local corn borer committees. 
A State Corn Borer Committee had been formed early in the campaign 
consisting of various interested departments at the State College. This 
committee had received excellent cooperation from the specialists of the 
State College of Agriculture, the State Department of Farms and 
Markets, the State Entomologist’s office, the Geneva Experiment Sta- 
tion, the State Canners, and the State Thrasherman’s Association. One 
0. the recommendations made by the State Committee was the need 
for paid field specialists in each county to address meetings, to visit 
farmers, and in otner ways to bring to the attention of growers the im- 
portance of the corn borer and to instruct them in the use of the best 
control measures. 
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After the Corn Borer bill was passed by Congress but before it had 
been endorsed by all the States, a meeting was held in Buffalo attended 
by representatives of all the official agencies, educational and regula- 
tory, and by representatives of the Farm Bureau organizations in the 
infested counties in western New York. The situation was fully pre 
sented by Assistant Commissioner of Agriculture Norgord and the 
proposition of placing a restricted area under regulation was indorsed 
by the Farm Bureau representatives, altho they were not in a position 
to speak officially for the farmers in their territory. In order to make 
sure that the farmers in the proposed regulatory area fully understood 
the plans and to secure their endorsement and hearty cooperation in the 
undertaking, Mr. Norgord, held a series of public meetings in this area 
and in each case secured their enthusiastic approval of the proposition. 
This consumed considerable time and effort but later developments 
showed the wisdom of such a method of procedure. The farmers hada 
feeling that it was their campaign against the pest and they cooperated 
heartily thruout the season. This mutual understanding of the situa- 
tion eliminated unnecessary friction in enforcing the regulations and 
avoided a very natural reaction on the part of the growers that some- 
thing was being put over on them by outside government agencies. Asa 
result of this friendly approach, the otherwise natural criticism of many 
operations was disarmed and the farmers had a tendency to look with 
indulgence on some of the mistakes naturally attendant on operations of 
such magnitude initiated upon such short notice. In this way a public 
opinion was developed which tended to enforce the regulations in the 
case of careless or indifferent growers without its being necessary to 
resort to legal action in any case. The result is that the great majority 
in this regulatory area have expressed themselves as favoring a continua- 
tion of some form of compulsory clean-up for another season. Not only 
that, but the general satisfaction of the farmers in the clean-up area has 
been so nearly universal that those in the adjacent territory are request- 
ing an extension of the operations to include their communities during 
the coming season. 

Because of previous experience with other compulsory campaigns 
some of the responsible leaders in the County Farm Bureau organiza- 
tions had grave misgivings as to the wisdom of their organization being 
officially identified with the corn borer clean-up, but the experience of 
the past season has convinced them that their fears were unfounded be- 
cause their organizations have been actually strengthened, due in part at 
least, to their aggressive stand on this question. 
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When word was received from the Federal Department of Agriculture 
that a special appropriation had been made for the control of the corn 
borer and that the money would shortly be available, plans were at once 
made to enlarge and intensify the campaign already under way. One 
of the most important additions was the appointment of several County 
Corn Borer Specialists who functioned as special assistant county agents. 

One of the first steps after the appointment of the additional personnel 
to handle the campaign from then on, was the calling of a conference at 
Buffalo to thoroly discuss plans. Mr. L. R. Simors, who had recently 
been appointed assistant to Mr. G. D. Farrel, in charge of Corn Borer 
Educational Work in the infested States, presented the suggestions of the 
Federal Department of Agriculture for Corn Borer Work. Suggestions 
were also outlined for the special assistant county agents in each county 
as to organizations and agencies thru which to work, details of what had 
been done so far in the county, and as to the publicity, exhibit and 
general educational material available for use. In this work of course, all 
agencies and organizations such as schools, granges, rural churches, 
Rotary and Kiwanis Clubs and the like, which could help spread the 
necessary information, were utilized. 

The regulatory work was under the direction of the State Department 
of Agriculture and Markets with the U. S. Bureau of Entomology 
cooperating closely. Commissioner of Agriculture B. A. Pyrke and 
Assistant Commissioner C. P. Norgord were in general charge for the 
State. Messrs. G. F. Wheaton and Harold Smith of the State Depart- 
ment of Agriculture and Markets were deputized by the Federal Govern- 
ment and placed in immediate charge of all regulatory work. Mr. H. N. 
Bartley, in charge of regulatory work in the eastern sector, and Mr. S. B. 
Scott in charge of the Federal Corn Borer Laboratory at Silver 
Creek, N. Y., were closely associated with them. 

The regulatory area as finally decided upon comprised 32 townships in 
Erie, Chautauqua and Cattaraugus Counties. These constituted rough- 
ly nearly the whole southern half of Erie, the northwestern quarter of 
Cattaraugus, and the northwestern half of Chautauqua Counties and 
bordered the shore of Lake Erie from the outskirts of Buffalo west to the 
Pennsy!vania line. About 8453 farms were located in this area on which 
were grown a total of approximately 40,000 acres of corn. Altho much 
of this was field corn several large canneries for sweet corn operated in 
the territory. 

The growers in this regulatory area were given until May Ist to plow 
under all corn stubble and to burn or otherwise dispose of all corn stalks 
or corn refuse for which they were to receive not to exceed $2.00 per acre 











782 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 21 


for any extra labor involved. Because of extremely unfavorable weather 
for clean-up operations this date was extended to May 15th and where 
necessary many growers were given until June | to complete the work, 
After that date the work was to be completed by Federal agents with 
government operated machines. 

It was feared by some of those having the welfare of the Farm Bureaus 
at heart that unfair advantage would be taken by irresponsible agents to 
sell machinery either unnecessary or unsuited to local conditions, but 
the manufacturers are to be commended for their attitude in keeping the 
whoie enterprise on an educational basis, thereby not only furthering 
their legitimate interests in the territory but also contributing to the 
general welfare of the farmers. 

The publicity of the campaign was in charge of Professor Bristow 
Adams, head of the News Service of the State College of Agriculture. In 
accordance with the settled policy of his office care was exercised that all 
information sent out had real news value and contained only such 
information as was of value to the grower reading it. The quantity was 
strictly limited to the actual needs of the papers so as to avoid giving the 
editors the impression that they were being flooded with propaganda. 
Due to this general policy the press service of the College of Agriculture 
has won the confidence of the great majority of the editors in the State 
and in this emergency received their hearty cooperation. Local public- 
ity in the clean-up area was handled by Miss Marjory Short of West- 
field, N. Y., a graduate of the State College, having specialized in 
journalism, and with considerable experience as a practical newspaper 
woman. She was able to give the news a local setting. 

A single sheet leaflet was prepared by Dr. P. J. Chapman of the State 
College of Agriculture giving in concise form the life-history and most 
practical methods of controlling the corn borer. This was distributed 
extensively to the growers and several editions were printed. It answered 
their two most important and constantly recurring questions—what is 
this corn borer and what is the best way to fight it. By restricting our- 
selves almost entirely to this one publication much unnecessary con- 
fusion in the mind of the grower was avoided. 

Situated in the center of the most heavily infested area in western 
New York was the Cattaraugus Indian Reservation embracing about 
20,000 acres of land owned by the Seneca Indians and surrounded by 
some eight townships in three adjoining white counties. These Indians 
are not government or state red men but are on lands which they 
reserved for themselves. Corn being the chief crop of these original corn 
growers and since the corn borer laws passed by Congress and the State 
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Legislature had no application to them, the county agricultural agent of 
Erie County, and others responsible for the clean-up, found a difficult 
situation facing them. With the aid of Dr. Earl Bates, head of the 
Indian Extension Work of the State College of Agriculture, appearances 
were made before the Seneca Indian Council and after the councilors 
were brought out into infested fields and shown the damage, they went 
back into council again and passed the joint state and federal corn borer 
laws by translating them into their native Iriquoian and placing them 
among their ancient code of laws. This is the first time in the history of 
America that an agricultural regulatory act has been written into Indian 
law. The Cornell Indian Boards immediately got behind the movement 
and with the help of Messrs. Bartley and Stockbridge of the Federal 
Department and a Special Indian Corn Borer Agent, Mr. Russell Hill, 
this reservation is today the cleanest section in the regulatory area in all 
western New York. 

On the three other Indian Reservations, not in the regulatory area, the 
Cornell Indian Boards obtained better than a 97% clean up by May Ist 
and the rest was clean by June Ist, that is, as soon as the waters receded 
on their bottom lands. The cooperation of the Indian farmers in fighting 
the pest was equal to their white neighbors and in many cases was better. 
It represents an epic in extension service among Indians. 





SOME MACROSCOPIC EFFECTS RESULTING FROM THE 
FUMIGATION OF PLODIA LARVAE WITH CARBON 
DISULPHIDE IN RELATION TO REVIVAL 
POTENTIALITIES 


By J. C. Hamuin, Associate Entomologist, and W. D. REED, Assistant 
Entomologist, Stored Product Insect Investigations, Bureau of 
Entomology, U. S. Department of Agriculture 


ABSTRACT 

Grown larvae of the Indian-meal moth (Plodia interpunctella Hbn.) revived from 
one to two weeks after fumigation with carbon disulphide at the rate of 2 pounds per 
1000 cubic feet, in the latter part of October at Fresno, Calif. During the period of 
inactivity between fumigation and revival, the potential revivals may be detected 
with considerable accuracy by their retention of a nearly normal color and a fair 
degree of turgidity, and by their not being severely shriveled. Among such indivi- 
duals, however, one can not determine which or what percentage, will later become 
fully resuscitated. Congestion of the intestinal tract is a common condition of reviv- 
ing larvae and is operative in causing the subsequent death of a portion of them. 
Five larvae, revived from the 6-hour exposure, developed to the adult condition. 
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INTRODUCTION 


During the past two years hundreds of larvae of the Indian-meal 
moth fumigated with carbon disulphide under commercial conditions 
have been examined to determine their capabilities for revival. In this 
work the writers acquired the ability to detect with much accuracy by 
appearance those capable of recovery. The purpose of the study here 
reported was to correlate the external characteristics with revival by 
making detailed observations on a small number of larvae fumigated 
under known conditions. 


EXPERIMENTAL CONDITIONS 


After the evaporation of carbon disulphide applied at the rate of 2 
pounds per 1000 cubic feet of space, in a 12-gallon bottle, four lots of 
larvae were suspended in the bottle. Lots 1, 2, and 3 in cheesecloth 
bags of single-thickness, were situated at the center. Lot 4, enclosed in 
a glass cylinder 1.5 inches in diameter by 2.5 inches long, having each 
end covered by a single thickness of cheesecloth, was suspended below 
the others at a point one-third the height of the bottle from the bottom. 
Each lot contained 10 well-grown Plodia larvae and was arranged for 
separate removal. After fumigation each lot was inspected and the larvae 
placed in individual vials for protracted examination. After their re- 
vival raisins were supplied as food. 


REVIVAL 


Revival was determined daily by the reaction of larvae when lightly 
touched with a blunt instrument at several points on the dorsum. The 
initial movement occurred in the head region and was usually very 
slight, often necessitating the use of the hand lens. As the head and 
its organs acquired greater capability of movement, this power grad- 
ually extended posteriorly, the posterior one-third of the larva always 
being last in the recovery of normal muscular activity. 

The highest temperature during the experiment, 77° F., obtained 
during the first six hours and therefore applies to each of the four 
series. In series 1, 5 larvae exhibited slight movement immediately 
after removal from the fumigatorium. Thereafter none gave evidence 
of life until the eighth day,. when 7 of the 10 revived. A total of 9 
larvae revived, the latest recovery being 12 days after fumigation; 7 
larvae remained alive 7 weeks after fumigation. In series 2 no individ- 
uals exhibited movement through the tenth day; a total of 7 larvae re- 
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vived from the eleventh to the thirteenth day, and 4 larvae survived 7 
weeks after treatment. Revival in series 3 was restricted to the period 
between the eleventh and the fourteenth day ; a total of 5 larvae revived, 
and 1 of these survived 7 weeks after fumigation. In series 4 a single 
larva revived on the fifteenth day and succumbed two days later. The 
exposures of these series were approximately 6, 20, 25 and 30 hours 
respectively. 
PuystcaL CONDITION OF FUMIGATED LARVAE 


During the first 7 days after fumigation, when all larvae appeared 
lifeless they were characterized by varying degrees of rotundity, shrivel- 
ing, and limpness, as well as by differences of color. These features 
were gauged visually, except limpness, or turgidity which was deter- 
mined in connection with the above-mentioned test of irritability. 

Lessened turgidity was a constant effect of fumigation. It varied 
much, ranging from slight limpness to almost complete lack of turgid- 
ity, with the posterior one-third of the body less turgid than the anterior 
portion. This criterion alone indicates that the greater the lack of 
turgidity the less is the likelihood of revival and, if revival occurs, the 
greater is the probability of early death. Rotundity was usually asso- 
ciated with turgidity, the somewhat flattened condition ordinarily indi- 
cating great lack of turgidity. Sometimes, however, larvae almost en- 
tirely devoid of turgidity retained the normal rotundity and, conversely, 
now and then a considerably flattened larvae exhibited a fair degree of 
turgidity. 

More or less shriveling of the larval surfaces followed fumigation. 
Slight wrinkling was common with the larvae which revived, while 
individuals exhibiting severe and rapid shriveling usually failed to 
revive. Between these extremes this character appeared to have little 
significance regarding revival. 

Shortly after fumigation the color of all 40 larvae, except one, ap- 
proximated the normal pale yellow color. Later, discolorations oi dif- 
ferent sorts appeared, the most common change being the assumption of 
a slightly darker yellow color. Sometimes the darkening continued 
until the larva finally became uniformly brownish to black, but usually 
the darker color attached only to portions of the body. The exceptional 
larva above noted was uniformly black on the first day after fumiga- 
tion; thereafter it rapidly softened, a!though retaining its form for 
several days. Many larvae exhibited an indistinct whitish or pale pink- 
ish hue beneath the dorsal covering of the posterior end of the body, 
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but this condition apparently bore no definite relation to revival. It is 
noteworthy that all reviving larvae were of the normal color or a slight- 
ly darker yellow, but not all larvae so colored revived. 

Visual examination alone enables the detection of death with cer- 
tainty in the case of larvae marked by extreme shriveling or discolora- 
tion. By collective consideration of the characteristics which have been 
mentioned, the probability of revival of a larger proportion of the larvae 
may be gauged with reasonable accuracy. An estimate of the outcome 
under the conditions of this experiment would not, however, have been 
possible, except in unusual instances, until 4 or 5 days after fumigation. 
After revival, too, certain conditions serve to indicate those individuals 
which may be expected shortly to succumb. 


CONGESTION OF THE INTESTINAL TRACT OF FUMIGATED LARVAE 


The excretion of revived larvae was carefully followed. The initial 
discharge of feces always occurred several days after the first signs of 
life were displayed. The excrement of revived larvae was usually quite 
watery, instead of presenting the normal pellet form, although several 
individuals were found with elongated gummy portions of feces adher- 
ing tothe anus. Two larvae, apparently fully recovered otherwise, were 
observed expanding and contracting the anal muscles in a vain attempt 
to defecate. Two other revived larvae, not of this experiment, were 
greatly inflated at the posterior end of the body prior to excretion. A 
small, dark, internal spot just before the anal pore was observed in the 
majority of revived larvae prior to excretion, and seemed to be asso- 
ciated with a disturbed condition of the intestines. 

These observations strongly indicate that a congestion of the intes- 
tinal tract follows revival. The immediate causes contributing to such 
stoppage are remote. In revived individuals the digestive activities were 
undoubtedly operative, although at a verv greatly retarded rate, during 
the period of suppressed irritability, thus allowing the slow movement 
of ingested food through the digestive tract during dormancy. Since the 
posterior portion of the larva is most severely incapacitated and is last 
to regain its normal muscular functions, it follows that the fecal mate- 
ria! would accumulate in the intestines by virtue of the inactivity of the 
muscles necessary for its excretion. Completely normal locomotion was 
not observed to obtain prior to at least partial discharge of the fecal 


matter. 
The cause of the watery or gummy consistency of feces excreted by 
revived larvae is conjectural. Although this may be due to some effect 
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of the fumigant upon the physiology of the larva, it seems more prob- 
able, in view of the sugar content of the ingested raisin pulp, that the 
altered nature of the feces may result from enzymatic or micro-organiec 
fermentation. The inflation of larvae above mentioned appears to indi- 
cate gas pressure from fermentative action. 

Deaths of revived larvae occurred at various times with reference te 
excretion; some died before any discharge of feces, and some after 
partial discharge; in some few cases the gummy excrement which re- 
mained attached to the anus dried ard anchored the larva to the vial. 
The difficulty of excretion may fairly be said to result in the death of a 
fair proportion of revived larvae. If revived individuals are able te 
defecate they have excellent chances of complete recovery. 


SUBSEQUENT DEVELOPMENT OF REVIVED LARVAE 


Table 1 shows the extent of subsequent development of the twelve 
larvae from series 1, 2, and 3 which survived 7 weeks after fumigation. 
Especial interest attaches to these results as showing the developmental 
potentialities of larvae reviving from fall fumigation, and which must 
then undergo an extended period niarked by conditions unfavorable to 
further development until approach of the warmth of spring. Taking 
the series in reverse order, it may be noted that the larva of series 3 
succumbed late in the winter and before pupating. Of the 4 larvae in 
series 2, two pupated in early winter but failed to emerge ; the other two 
died as larvae late in the winter. In series 1 one larva died late in 
winter, before pupating, one which pupated late in winter failed to 
emerge, and the remaining five pupated and issued as adults from De- 
cember 30, 1926, to April 1, 1927. Two of the individuals which ex- 
hibited slight movement immediately after removal from the fumiga- 
torium failed to reach the imaginal condition, whereas two which 
showed no evidence of life at the initial examination revived later and 


were among the five producing adults. 





COMMON NAMES OF INSECTS APPROVED FOR GENERAL 
USE BY AMERICAN ECONOMIC ENTOMOLOGISTS 


Tuirp SUPPLEMENT TO LIST APPEARING IN VOLUMN 18, Paces 521-545 


The following list of common names was prepared by the Committee 
on Nomenclature of the American Association of Economic E-ntomolo- 
gists in conformity with instructions given by the Association at its last 
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regular meeting. A list of 11 names was submitted to the members of 
the Association and of these names the following 6 have met with their 
approval : 


INSECTs LISTED BY COMMON NAMES 


Cotton flea hopper ...e+.....+..Psallus seriatus Reut. 

Hickory shuck worm iterated ...Laspeyresia caryana Fitch 

Pecan nut case bearer rr Acrobasis (hebescella Hulst.) caryae Grote. 
Persimmon psylla.............. Trioza diospyri Ashmead. 

Vegetable weevil ..........Laistroderes obliquus Gyll. 

Wheat stem sawfly ......Cephus cinctus Nort. 


INSECTS LISTED BY SCIENTIFIC NAMES 





Acrobasis (hebescella Hulst.) caryae Grote. ................. Pecan nut case bearer 
Cephus cinctus Nort [sas weed Sei bebsebniel Wheat stem sawfly. 
Laspeyresia caryana Fitch.......... ia ae eee Hickory shuck worm 
aren Cres CHOTE io dice vn dicccnks ewes venesckan eens Vegetable weevil. 
Psallus seriatus Reut , Peewn (cy ee bneceCenhe Cotton flea hopper. 
Trioza diospyri Ashmead... he Satria sess Persimmon psylla. 
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Scientific Notes 


Studies on Nectar in Relation to Honey Production. During the past three 
years, the writer has made extensive studies on the nectar of plants at the Apicultural 
Laboratory of the Iowa Agricultura] Experiment Station. The purposes of these 
researches are: (1) To discover factors which influence either the quantity or the 
quality of the nectar produced by a given species or variety, (2) To find means for 
measuring the value of a given species or variety as a honey producer, and (3) To ad- 
vance our knowledge of how the honeybee changes nectar into honey. 

More than 900 samples of nectar from dozens of plant species and from numerous 
varieties of certain species, have been studied by means of both chemical and physical 
methods. Numerous samples were obtained from the more important honey plants 
of Iowa, and many were taken from minor and miscellaneous sources. 

Only a few of the outstanding results of these studies can be mentioned here, but a 
detailed report will appear in a subsequent paper from the Iowa Agricultural Experi- 
ment Station. Some of the important findings follow: 

1. Asa rule, nectars which are secreted abundantly have a lower sugar concen- 
tration than do those which are secreted less abundantly. 

2. The great majority of the samples studied contained between 40 and 55 per 
cent sugar. Comparatively few ran below 30 or above 60 per cent. 

3. Nectar from a given source was found to vary over a considerable range in its 
sugar concentration. One of the most important of the causal factors was found to 
be the relative humidity of the atmosphere. By taking samples of nectar from a 
given species at frequent intervals thruout the day, it was found that the variations 
in sugar concentration formed a smooth curve which was practically the reverse 
of the relative humidity curve for the same day. Another factor which appears to 
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cause variation in nectar concentration is sunshine (or shade) but its effect seems to 
be comparatively slight. 
4. Insome species of plants, the same flower continues to secrete nectar thruout a 
period of several days. 
O. W. Park 


Carbon Dioxide a Chemical Accelerating the Penetration of Respiratory Insec- 
iicides Into the Tracheal System by Keeping Open the Tracheal Valves. When 
studying the regulation of respiration in insects, the writer found that carbon dioxide 
has a very marked influence not only on the ordinary respiratory movements but 
also (in lower concentrations) on the tracheal valves (E. H. Hazelhoff, ‘‘Regeling der 
ademhaling by insecten en spinnen,”’ diss. Utrecht 1926; ‘‘On a new form of breathing 
regulation (regulation of diffusion) in insects and Arachnida,” Proceedings of the 
Koninklijke Akademie van Wetenschappen at Amsterdam, Vol. XXIX, 1926, p, 
492; and H. Jordan, ‘‘Die Regulierung der Atmung bei Insekten und Spinnen,” 
Zeitschrift fir vergleichende Physiologie, Abt. C der Zeitschrift fur wissensch. 
Biologie, Vol. V, 1927, p. 179). Perttlaneta ame icana e.g. displays no respiratory 
movements when at rest (at room temperature), and its tracheal valves are nearly 
closed; when the animal is brought into an atmosphere containing 2 or 3°, carbon 
dioxide, the spiracles open immediately, thus allowing a more rapid diffusion of the 
respiratory gases. When the carbon dioxide pressure is raised to about 7 or 10° or 
more, ordinary respiratory movements of the abdomen appear.—The width of 
the spiracle opening turned out to be regulated normally by the amount of carbon 
dioxide diffusing out of the tracheal system, or rather by the carbon dioxide pressure 
in the immediate neighbourhood of the spiracles; so e.g., the tracheal valves were 
observed to open more and more widely when metabolism was gradually increased 
by a rise in temperature.—Since the same was found to apply to several other insect 
species of different orders, it seems probable that we are able to accelerate the pene- 
tration of respiratory insecticides (HCN, CS, etc.) into the tracheal system by the 
application of a small amount of carbon dioxide; in this way the insecticidal action 
of a definite concentration of a fumigant might be increased, or the same effect 
might be obtained by a lower concentration or by a shorter exposure to the same 
concentration. It therefore seems probable that the increased susceptibility to 
hydrocyanic acid in higher temperatures as observed by Brinley and Baker (‘‘Some 
factors affecting the toxicity of hydrocyanic acid for insects,"’ Biol. Bull. LIII, 1927, 
p. 201) is to be explained by the influence of increased metabolism (and therefore 
of increased output of carbon dioxide) on the width of the spiracle opening.—Further 
investigations on the practical aspects of this question seem highly desirable. 

Dr. E. H. HazeE_norr, Sugar Cane Experiment Station, Pasoeroean (Java). 


Experiments on Control of Eutettix tenellus (Baker). After many months of 
experiments with emulsions, the writer has secured the following excellent results: 

1. Emulsion of 75 per cent Oronite Fly Spray (Standard Oil of California), and 25 
per cent whale oil soap and water. 

a. Diluted with 19 parts of water, a kill of 100 per cent was obtained in one and 
one-half hours in a cage exposed under field conditions. Temperature of 110 de- 
grees Fahrenheit at ground near foliage with thermometer facing away from sun. 

b. Diluted with 39 parts water, a kill of 94 per cent was obtained in one and 
one-half hours under conditions as in (a). 
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2. Emulsion as in (1) using 70 per cent Fly Spray and 30 per cent whale oil soap 
and water. 

a. Diluted with 19 parts of water, a kill of 100 per cent was obtained in one hour 
in a cage as in (la) under conditions similar to (la). 

3. Emulsion as in (1) using 60 per cent Fly Spray and 40 per cent whale oil soap 
and water. 

a. Diluted with 19 parts of water, a kill of 100 per cent was obtained in one 
hour in a cage as in (la) under conditions similar to (la). 

4, Emulsion as in (1) using 50 per cent Fly Spray and 50 per cent whale oil soap 
and water. 

a. Diluted with 9 parts of water, a kill of 100 per cent was obtained in one 
hour in a cage as in (la) under conditions similar to (la). 

b. Diluted with 19 parts of water, a kill of 100 per cent was obtained in two 
hours in a cage as in (la) under conditions similar to (la). 

c. Diluted with 39 parts of water, a kill of 90 per cent was obtained in 5 hours in 

a cage as in (la) under conditions similar to (la). 

5. Emulsion as in (1) using 25 per cent Fly Spray, and 75 per cent whale oil soap 
and water. 

a. Diluted with 19 parts of water, a kill of 100 per cent was obtained in one hour 
in a cage as in (la) under conditions similar to (la). 

b. Diluted with 29 parts of water, a kill of 100 per cent was obtained in two 
hours in a cage as in (la) under conditions similar to (la). 

c. Diluted with 39 parts of water, a kill of 92 per cent was obtained in five hours 
in a cage as in (la) under conditions similar to (la). 

6. Check—50 bugs placed in a cage, untreated, were all alive at the end of 5 hours. 

7. Plain water sprayed on a cage of bugs under conditions as in (la) produced a 
kill of 94 per cent in two hours. This may be an explanation of the effect of rain 
in the intermountain country in late spring or early summer. Apparently, the high 
humidity near the ground with a high temperature are fatal to the insect. 

8. A spray like 5a was tried with a temperature of 94 degrees Fahrenheit. Under 
cage conditions, a kill of 97 per cent was obtained in the field. 

The writer has come to the conclusion that we now have an economical spray for 
beet field spraying. 

Nine years of continual foothill observations have convinced the writer that it is 
possible to sufficiently reduce the foothill bugs on the west side of the San Joaquin 
Valley by trapping on preirrigated sugar beet patches, say five acres each and a mile 
apart, and killing these bugs over a period of four or five weeks to be of economic 
value. The patches of beets would be planted as near the low foothills as possible. 
In most years, as the beet leaf hoppers move toward the foothills in the fall months, 
there is a decided scarcity of favorable green vegetation on the plains area, and a large 
number of hoppers could be trapped. Heavy, early September or October rains 
would nullify such a program. Such rains occurred but once since 1918, however. 
A reduction of fall numbers of 50 per cent might change the prospects of a bad blight 
year to a moderate blight year and would cut the necessary spray program in the 
beet fields. 

E. A. SCHWING, Entomologist, Spreckels Sugar Company, Sacramento, Calif. 
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The International Congress of Entomology fu'ly met expectations 
and exceeded them in many respects. Men of international reputation 
from widely separated part of the world jostled elbows. The meeting 
place, the arrangements and their execution were representative of the 
best in scientific circles. The attendance of two octogenarians added 
much to the dignity and significance of the gathering with its repre- 
sentation of 38 foreign nations (there were 134 from foreign countries) 
and nearly 500 from all sections of this country—amateur, professional, 
systematic and economic workers all being well represented. It was 
truly international in aspect, and catholic in scope. There were d.scus- 
sions and papers on most of the many phases of entomology and one 
could not but be impressed by the essential unity of all in the search 
for truth. To many Americans, this Congress meant the opportunity 
of a lifetime. It was an inspiration to all. May the next be equally 
successful. The meetings of the numerous sections not only focused 
attention upon the progress or need of progress in the various lines of 
investigation, but also aided materially in developing the international 
point of view. It is the writer’s opinion that subsequent Congresses in 
Europe will be more generally attended by representatives from the 
Western Hemisphere. American Entomologists are certainly indebted 
to our foreign associates for the time and trouble they took to attend the 
Congress, and we are also under obligations to that entliusiastic group 
in this country which so successfully planned and carried out the details 
in relation to the numerous meetings and excursions. It is the consen- 
sus of opinion that much of the success of the gathering was due to the 
active interest and especial qualifications of the late Chief of the Fed- 
eral Bureau of Entomology. It is certain that his wide personal ac- 
quaintance and charming manner were utilized to great advantage in 


his duties as presiding officer. 
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Book Reviews 


Common Garden Pest: What They Are and How to Control Them. 
by C. T. Grecory, Pathologist, and J. J. Davis, Entomologist, of 
Purdue University Agricultural Experiment Station, Lafayette, Ind1- 
ana. Published by Better Homes and Gardens, DesMoines, Iowa, 
50 cents, postpaid. 

This little book of 150 pages was evidently published by the magazine in order to 
supply information to subscribers at small cost. It contains six chapters as follows: 
Recognizing Plant Pests; Enemies of Garden Flowers; Lawns; Ornamental Trees 
and Shrubs; Vegetables; Appendix (Formulas, etc.). 

The first chapter of 17 pages is devoted to a brief discussion of the nature of bac- 
teria, fungi and insects, their injury to plants, and the natural and artificial means 
of control. An explanation is given of how insects feed, live and grow, and pass 
the winter. The second chapter of 63 pages treats of the chief pests of garden flowers 
and only the briefest description of each is given with directions for treatment. Only 
two pages are devoted to lawns in Chapter three. In Chapter four about 27 pages 
are devoted to the pests of ornamental shrubs and trees, and Chapter five contains 
about 31 pages on the pests of vegetables. In each of these four chapters the plants 
are arranged alphabetically by their common names. Chapter six contains 10 pages 
of information about insecticides, fungicides and soil treatment. 

This book is attractively printed on smooth paper and illustrated with about 130 
text figures, mostly half-tones, and bound in flexible paper covers. It is certain to 
prove most helpful to the amateur grower of plants. 


W. E. B. 


Sugar Cane Insects Around the World. By T. E. Hottoway, Pub- 

lished by Honolulu Iron Works, Honolulu, T. H. 1928. 

This very interesting collection of five previously published popular papers on 
Sugar Cane Entomology has been assembled by the Honolulu Iron Works and pub- 
lished in booklet form. The following very significant statement occurs in the 
preface: ‘‘The literature of Entomology does not enjoy the popularity accorded to 
the literature of war, yet the literature of entomology is the literature of a war in 
which defeat means extermination—a war of defense against the armies of the insect 
world.” 

The first paper, Sugar Cane Insects Around the World, is a brief survey of ento- 
mological activities in most of the sugar cane countries, with mention of the prin- 
cipal workers and their main lines of activity. 

In the paper on Methods of Controlling Sugar Cane Insects such control is con- 
sidered under the four heads of Control by Chemicals, Bringing in of Foreign Para- 
sites, Protection of Native Parasites, and Other Methods. 

The third paper on Plant Quarantines to Protect the Sugar Industries is a very 


brief discussion of quarantine regulations against sugar cane insects. 

The fourth paper is on Economic Entomology in the Sugar Industry and can be 
epitomized by one sentence in the first paragraph, as follows: ‘‘As chemistry has taken 
its place in the factory, economic entomology is coming to its own in the field.” 

The fifth and last paper is on the subject of Plantation Entomology, cites as an 
example of the work of this type of entomology the activities of the plantation ento- 
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mologist employed by the United Sugar Companies of Los Mochis in the State of 
Sinaloa, Mexico. 

Little volumes of this sort, particularly as in this case, sent out by companies witha 
commercial stake in the industry the world over, can be productive of much valu- 
able popularization of an unfortunately little understood, but patently extremely 
important phase of plantation economics in sugar countries everywhere. 


ARTHUR H. ROSENFELD, Consulting Technologist, American Sugar Cane League. 


Schddlingsbekaémpfung: by Dr. WALTHER TRAPPMANN. 440 pages, 68 
figures. S. Hirzel, Leipzig, 1927. 


This work is volume eight of the ‘‘Chemie und Technik der Gegenwart," edited 
by Dr. Walther Roth. It is really a handbook of the methods used in protecting use- 
ful and cultivated plants against injury by organic and inorganic factors. The 
material is presented from the viewpoint of the means of protection available. There 
are three main parts. The first part discusses the importance and aim of plant pro- 
tection, giving a conception of the damage done to useful plants and the losses 
caused thereby as well as outlining certain definite factors which must be considered 
if plants are to be protected. The second part gives a general consideration of dis- 
eases and injuries. The author defines and enumerates the injurious factors, and 
discusses their injury to plants. This includes such inorganic factors as the poisonous 
atmosphere near industrial centers, unfavorable physical and chemical conditions of 
the soil, lack or surplus of water, unsuitable temperature and light, and climatic dis- 
turbances, as well as animal and vegetable parasites and predators. The relations 
between the parasites and the plant host are clearly brought out. The last two 
chapters of this part are given over to a discussion of symptoms of disease and to the 
appearance and spread of injurious organisms. In the third part are given methods of 
control and the pests which can be controlled by these methods. Under cultural 
methods are considered selection of site, care of soil, culture of plants, selection 
and breeding. Under biological control is discussed the balance of nature, bacterial 
control of rodents and locusts, fungous control of insects, parasitic insects, birds, 
etc. Much is said regarding control by physical means which are classified as me- 
chanical (crushing, barriers of all sorts, frightening of birds, collecting and destroy- 
ing, attracting, and changing the physical environment), heat and cold, light, and 
electricity. The chemical means of control include sprays, dusts, dry material strewn 
or spread, materials applied with a brush or similar means, materials poured or 
‘‘watered”’ on, dips, steeping materials used against fungi, gases, vapors, baits, re- 
pellents, and inoculating materials. Each substance used or method employed is 
treated with regard to its chemical or physical nature, preparation, means of em- 
ployment, apparatus involved, effect on pests and on host plants, practicability, 
origin, pests so controlled, and general use. The last two chapters discuss the value 
of control measures and the organization of control. The author calls attention 
to the fact that cultural methods are of primary importance, for prevention is better 
than cure, and that cultura] method's and technical (physical and chemical) methods 
supplement each other, whereas technical methods may seriously undermine biological 


control. 
No bibliography is appended, but the most important references are given thruout 


the text. 
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This is a carefully written and clearly elucidated book of much value and merit. 
There are few omissions worth mentioning, and the material is given in as much de- 
tail as space permits. 

R. B. FRIEND, Connecticut Agri. Exp. Sta., New Haven, Conn. 





Current Notes 


Mr. George P. Engelhardt of Brooklyn Museum, Brooklyn, N. Y., recently visited 
the Victoria, B. C., laboratory of the Entomological Branch. 


The Entomological Society of America has just received a bequest of $1,000 from 
the estate of the late Miss Mary E. Soule, of Brookline, Mass. 


Science is authority for the statement that Mr. R. W. Tucker has recently been 
appointed Entomologist to Barbados, by the British Secretary of State for the 
Colonies. 

Mr. M. C. Lane, Toppenish, Wash., visited Bozeman, Mont., July 18, to confer 
with Dr. J. R. Parker and others, of the Montana Agricultural Experiment Station, 
regarding the control of wireworms. 


According to Science, Dr. James Davidson, chief assistant entomologist of the 
Rothamsted Experiment Station, England, has been appointed head of the depart- 
ment of Entomology at the Waite Agricultural Research Institute, University of 
Adelaide. 

According to Science, Professor and Mrs. T. D. A. Cockerell have returned to the 
University of Colorado after a journey around the world. They recently visited 
New Caledonia, Fiji, Samoa, and the Hawaiian Islands. 

Mr. C. R. Twinn, Entomological Branch, sailed on the S. S. Megantic from 
Montreal, on Aug. 23, for England where he will spend several weeks vacation, re- 
turning to Ottawa at the end of September. 

Mr. E. E. Atwood, a graduate of the Connecticut Agricultural College, has been 
appointed Junior Entomologist in the Bureau of Entomology, and reported for 
duty at the Gipsy Moth Parasite Laboratory on July 19. 

Dr. W. A. Riley, of the University of Minnesota, Dr. Vasco M. Tanner of Brigham 
Young University, Provo, Utah, and Dr. Alvah Peterson of Moorestown, N. J., 
visited the U. S. National Museum during July. 

Mr. F. E. B. Pope, curator of Zoology in the Milwaukee Public Museum, during 
July, visited several points of entomological interest in the Eastern states, gathering 
insect material to be used in preparing exhibits for the Museum. 

Dr. C. H. Richardson, Entomologist in the U. S. Bureau of Entomology, has been 
appointed associate professor of Entomology at Iowa Agricultural College and assist- 
ant chief of the department of Entomology in the Agricultural Experiment Station. 

Mr. G. W. Berrier, temporary field assistant in the field laboratory of the Bureau 
of Entomology at El Paso, Tex., has been detailed to Tlahualilo, State of Durango, 
Mexico, to carry on flight studies of the pink boll worm. 


me tee ne ele as 
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Mr. H. L. Seamans accompanied Dr. J. McDunnough of the Division of Syste- 
matic Entomology, Entomological Branch, on a collecting trip to Yellowstone Park, 
July 16 to 31, and while at Bozeman, Mont., conferred with Dr. Cook on cutworm 
investigations. 

Mr. J. E. Graef has been appointed Assistant Chief of the Bureau of Entomology. 
He will continue in charge of the Division of truck crop insects and will also be 
responsible for matters pertaining to the business administration of the Bureau, 


Dr. Alvah Peterson of the Bureau of Entomology, who has been stationed at 
Riverton, N. J., engaged in research work on the Oriental fruit moth, resigned re- 
cently to accept a professorship in the entomological department of Ohio State 
University, Columbus, Ohio. 


The New York Entomological Society, on August 10, held a reception at the 
American Museum of Natural History, to the foreign entomologists in the United 
States to attend the Fourth International Congress of Entomology at Cornell Uni- 
versity, Ithaca, N. Y., August 12-18. 

Mr. R. W. Burgess has been appointed Agent of the Bureau of Entomology to be 
located at San José, Calif., and, in cooperation with the California Experiment 
Station and the California State Department of Agriculture, to work on the prob- 
lem of the vegetable weevil. 


Mr. J. P. Spittall, Assistant Entomologist at the Annapolis Laboratory, died 
July 9, after a serious illness of several weeks duration. Mr. Spittall was a valued 
officer of the Branch and was closely connected with Mr. Kelsall in the general work 
of the laboratory. 


In addition to continuing his services as Chief of the Bureau of Entomology, Dr. 
C. L. Marlatt has been designated Chief of the plant quarantine and control adminis- 
tration which was established July 1. Mr. S. A. Rohwer has been designated Assist- 
ant Chief of this administration. 


Mr. S. E. Crumb, formerly connected with the tobacco-insects field laboratory 
of the Bureau of ‘Entomology at Clarksville, Tenn., has been transferred to Puyall- 
up, Wash., where he has established a new laboratory for the investigation of prob- 
lems relating to the earwig on the Pacific Coast. 


Mr. S. P. Harrell has been given a temporary appointment as Field Assistant at the 
bean beetle laboratory of the Bureau of Entomology at Estancia, N. M., to succeed 
W. J. Douglass, who has been probationally appointed Junior Plant Quarantine 
Inspector by the Plant Quarantine and Control Administration. 


Dr. J. G. Needham, professor of Entomology at Cornell University, has returned 
from spending a year in China with the China Foundation for the Promotion of Edu- 
cation and Culture. He lectured before various Chinese Universities, gathered large 
collections of dragonflies and is preparing a monograph of the Chinese Odonata. 


During the recent International Congress of Entomology, honorary membership 
was conferred by acclamation upon Dr. W. J. Holland, Director of the Carnegie 
Museum, Pittsburgh, Pa., and Dr. S. A. Forbes, Chief of the Illinois Natural History 
Survey. The only other American so honored is Professor J. H. Comstock, of Cornell 
University. 
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Messrs. B. R. Coad, in charge of the field laboratory of the Bureau of Entomology, 
at Tallulah, La., and R. L. Mitchell, airplane pilot, left Tallulah July 2 for North- 
ville, Mich., to supervise the completion and installation of special equipment in 
the monoplane purchased for use in flight studies of the pink boll worm. 


Messrs. E. J. Newcomer and M. A. Yothers, of the Yakima, Wash., field laboratory 
of the Bureau of Entomology, attended the eleventh annual meeting of the North- 
west Association of Horticulturists, Entomologists, and Plant Pathologists, which 
was held at Vancouver and Victoria, B. C., June 25, 1928. Mr. Newcomer was 
president of the organization. 

According to Stience, Mr. William Cutright, Specialist on insects, of the U. S. 
Department of Agriculture, arrived in Yokohama, on June 28 for a year’s stay in 
Japan and other Asiatic countries. He will carry on research work in Kyoto Imperial 
University on the Japanese flies parasitic on the American corn borer, the pearl moth. 


Dr. Herbert Osborn, research professor at the Ohio State University, by vote of 
the Entomological Society of America, has been elected to honorary fellowship in the 
Society. Other honorary fellows are C. J. S. Bethune, J. H. Comstock, S. A. Forbes, 
L. O. Howard and E. A. Schwarz. 


The Popenoe Entomological Club of the Kansas State Agricultural College held a 
field meeting at the insect fossil beds near Elmo, Kansas, on August 27th. The follow- 
ing entomologists were present: R. J. Tillyard, Camberra, Australia; F. Muir, 
Honolulu, Hawaii; W. Knaus, McPherson, Kansas; and G, A. Dean, R. L. Parker, 
J. W. McColloch, Gilbert Schenk, R. H. Painter, and H. R. Bryson, Manhattan, 
Kansas. 


Dr. C. E. Mickel, Assistant Professor of Entomology and curator of the insect 
collection in the University of Minnesota, arrived in Washington July 1, under an 
appointment with the Bureau of Entomology, and will spend about two and one-half 
months arranging the Museum collection of Mutillids. Dr. Mickel has recently 
published revisions of some of the North American genera of Mutillidae, and has 
others in progress. 


The following entomologists were visitors at the laboratories of the Department of 
Entomology, Kansas State Agricultural College during July and August: J. S. 
Houser and G. A. Filinger, Wooster, Ohio; E. A. Back, Washington, D. C.; H. H. 
Schwartz, Bentonville, Ark.; W. B. Gurney, Sydney, Australia; R. J. Tillyard, 
Canberra, Australia; F. Muir, Honolulu, Hawaii; V. M. Tanner, Provo, Utah; and 
Paul M. Gilmer, Wichita, Kansas. 


Prof. K. L. Henriksen, Assistant Curator of the Zoological Museum of Copen- 
hagen, Denmark, arrived in Washington on July 24 and remained until August 9 
when he left for the International Entomological Congress in Ithaca, N. Y. Al- 
though Dr. Henriksen has made a special study of trilobites and coleopterous larvae 
he is also interested in a general way in the entomological collection of the U. S. 


National Museum. 


F. W. Boyd, of the Bureau of Entomology, has been transferred, effective July 23, 
1928, from the field laboratory at San Antonio, Tex., to the field laboratory at New 
Orleans, and will be in charge of the sub-laboratory at Beaumont, Tex. With this 
as a center, studies will be made in eastern Texas on the sugar-cane moth borer as a 
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pest of corn. The work will be conducted in co-operation with the Texas Agricultural 
Experiment Station. 


Dr. H. E. Ewing, assisted by C. S. East, a taxidermist of the U. S. National Mu- 
seum, spent most of July in eastern Virginia and North Carolina, getting records of 
vertebrate hosts for chiggers and other ectoparasites. It is of interest to note that no 
chiggers were recorded on small mammals, but many on ground-frequenting birds— 
all new host records for chiggers. Messrs. Ewing and East also took an unusual 
oestrid larva from the white-footed mouse. 


The first shipment of parasite material received from Europe this year came from 
Poland and reached the Gipsy Moth Laboratory on May 18. Other shipments have 
since been received from Poland, Jugoslavia, Hungary, and Austria. The material 
has consisted of tachinid puparia and Hymenopterous cocoons of the genus Hypo- 
soter. Biological studies are being carried on at the laboratory with some of the 
tachinids received, especially in an attempt to find out what native insects may 
serve as overwintering hosts. 


Messrs. E. R. Buckell, E. P. Venables and A. A. Dennys of the Vernon B. C., 
laboratory, attended the meetings of the Northwest Association of Horticulturists, 
Entomologists and Plant Pathologists, held at Vancouver and Victoria, June 25 to 28. 
Messrs. R. Glendenning and W. Downes also were present at the meetings. Mr. 
Buckell states that reports of grasshopper abundance and injury to crops have been 
received from the dry range lands adjoining the Fraser river from Big Bar to the 
Chilcotins. 

In July several Junior Entomologists were appointed and assigned, as here speci- 
fied, to duty in the Division of Cereal and Forage Crop Insects, Bureau of Ento- 
mology. Morris Schlosberg has been assigned to duty at Toledo, Ohio, August I. 
Balzer, Ferdinand F. Dicke, and Luther G. Jones at Monroe, Mich., Clarence C. 
Crooks and Thomas V. Henneberry at Sandusky, Ohio, William A. Douglas at New 
Orleans, La., Eugene D. Eaton at Carlisle, Pa., Ford H. Harries at Salt Lake City, 
Utah, Hosea S. Hollingsworth at Wichita, Kans., and D. D. Questel at Arlington, 
Mass. 

Dr. R. J. Tillyard, Commonwealth Entomologist of Australia, and Mr. J. W. 
Evans, who is one of his assistants, visited the Kansas State Agricultural College, 
May 19 to 22. On May 20, a special field meeting of the Kansas Entomological 
Society occurred at the fossil beds at Elmo, Kansas. A number of excellent fossil 
insects were taken, most of which were identified in the field by Doctor Tillyard. 
On Monday, May 21, Doctor Tillyard addressed the Zoological and Entomological 
Seminar on the subject of ‘‘The Relation of the Study of Fossil Insects upon Insect 
Evolution.” 

Dr. J. M. Swaine, Entomological Branch, left Ottawa for Australia, on July 19. 
He will represent the Branch at the Imperial Forestry Conference which is being 
held in September and October. Four other Canadian delegates from the federal 
and provincial Forest Services are also attending the conference. One month will be 
spent in Australia and Tasmania, during which the members of the conference will 
travel through forested sections commencing at Perth in western Australia and 
passing through the south to the east coast, finally visiting the sub-tropical forests 
north of Brisbane. The last two weeks of the conference will be held in New Zealand. 
Dr. Swaine expects to return to Ottawa in November. 
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The Western Plant Quarantine Board recently passed the following resolution: 
That the Western Plant Quarantine Board, at its 10th Annual Conference in Salem, 
Oregon, July 12-14, 1928, does heartily approve the movement looking toward more 
extensive study of foreign pests and diseases in the countries where they are now 
prevalent; and directs the transmission of a copy of this resolution, as an indication 
of its support, to the committees recently appointed by the American Phytopath- 
ological Society and the American Association of Economic Entomologists to promote 
jointly such important work. 


Horticultural Inspection Notes 


Mr. W. B. Wood, District of Columbia Inspection Service, spent parts of the 
months of August and September in Michigan on narcissus bulb inspections. 


Mr. Bousson Davison, who has assisted as Junior Plant Quarantine Inspector at 
New York City since October 1, 1927, resigned on August 15, 1928. 

Mr. Daniel E. Gower, a graduate of the Michigan Agricultural College, was 
appointed a Junior Plant Quarantine Inspector on August 1, 1928, to assist at the 
port of Detroit, Mich. 

Mr. Reginald C. Watson, who graduated from the New Mexico A. & M. College, 
was appointed a Jumior Plant Quarantine Inspector on July 16, 1928, and assigned 
to the port of Nogales, Ariz. 

Mr. Warren R. Sudduth, who was formerly employed in the Federal Pink Boll- 
worm Eradication work, was reinstated in the Mexican Border Inspection Service 
on July 31, 1928, and assigned to the port of El Paso, Tex. 

Mr. W. H. Baskin who had been employed as Junior Plant Quarantine Inspector 
at the port of Nogales, Arizona, since July 25, 1927, was transferred on July 18, 
1928, to New Orleans, La. 

Mr. E. R. Sasscer, In Charge Foreign Plant Quarantines, U. S. Department of 
Agriculture, visited New Orleans, La., Mobile, Ala., and several of the Florida 
ports from July 6 to 18 investigating banana shipments. 


Mr. L. M. Scott, of the Washington office of the Plant Quarantine and Control 
Administration, spent the months of July and August inspecting special permit 
material at several points in the Middle West. 


Mr. C. George Anderson, who received the degree of B. S. in Plant Pathology from 
the University of Minnesota, was appointed a junior Plant Quarantine Inspector on 
August 6, 1928, with assignment at the port of New York, N. Y. 

Mr. C. R. Stillinger, Associate Pathologist in charge of the administration of the 
federal white pine blister rust quarantine in the Pacific northwest, has moved from 
618 Reality Bldg., Spokane, Wash., to 406 Federal Bldg., in the same city. 

Dr. J. H. Montgomery, State Plant Board, Gainesville, Fla., was in Washington 
several days during the latter part of August conferring with the Plant Quarantine 
and Control Administration regarding fumigation methods and requirements. 

Due to the serious illness of Mr. M. C. Rich, Federal Inspector in Charge at San 
Ysidro, Calif., the work at that port was taken over on September 1, 1928, by Mr. 
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A. C. Hill, who has represented the Plant Quarantine and Control Administration at 
St. Louis, Mo., since 1925. With the transfer of Mr. Hill to San Ysidro, the port of 
St. Louis is closed in so far as the Administration is concerned. 

Mr. John C. Prichett, a graduate of the Alabama Polytechnic Institute, was 
appointed a Junior Plant Quarantine Inspector on July 16, 1928, and assigned to the 
port of Nogales, Ariz., to fill the vacancy caused by Mr. Baskin’s transfer. 


Recent official announcements by the Plant Quarantine and Control Adminis- 
tration have included the following two circulars: PQCA-217 ‘‘Calcium Cyanide 
Fumigation for Bulb-Fly Control Authorized,”’ and PQCA-218 ‘‘Restrictions Re 
Orchid Permits.” 


Mr. Geo. W. R. Davidson, a former employee of the United States Bureau of 
Plant Industry, was appointed August 14 to assist Mr. R. L. Clement, Nursery 
Inspector of the New York State Department of Agriculture and Markets, in the ine 
spection of narcissus bulbs on Long Island. 


Mr. B. D. Van Buren, Director of the Bureau of Plant Industry, New York State 
Department of Agriculture, spent August 22 and 23 in Washington, conferring with 
the Plant Quarantine and Control Administration regarding various regulations 
affecting the State of New York. 


Appointments as Junior Plant Quarantine Inspectors pending certification have 
been made at New York City as follows: Mr. Norwood A. Eaton, Jr., a graduate 
of the University of Maryland, was appointed on July 14, 1928, and Mr. Paul X. 
Peltier, who was temporarily employed at New York City last year, on July 20, 


1928. 


The Federal European corn borer quarantine was amended, effective August 7, 
1928, to add several towns and cities in Hudson County, N. J., to the regulated 
area and to require certificates and permits for the movement of corn and other re- 
stricted articles into the State of Maine from other parts of the regulated area. 


Mr. Richard Faxon resigned as Chief of the Division of Plant Industry, Ohio 
State Department of Agriculture, on August 17, 1928, to accept a position with the 
Plant Quarantine and Control Administration in foreign plant quarantine work and is 
now stationed at 45 Broadway, New York City. His successor at Columbus has not 
yet been selected. 


A public hearing was held by the Plant Quarantine and Control Administration on 
September 24 to consider the advisability of revising the Japanese beetle quarantine 
to include the States of Maryland and Virginia within the quarantined area, and of 
making its provisions applicable to infestations of certain other Asiatic beetles, 
namely, Anomala orientalis, Aserica castanea and Serica similis. 


Dr. J. F. Martin of the Office of Blister Rust Control spent several days during the 
latter part of June in Wisconsin with Mr. E. L. Chambers and H. J. Ninman, making 
an inspection tour of the northern part of Wisconsin and familiarizing himself with 
methods of control and with respect to the white pine blister rust. 


Mr. Leonard S. McLaine, Chief, Division of Foreign Pests Suppression, Ottawa, 
Canada, took advantage of his trip to the International Entomological Congress in 
Ithaca on August 12 to 18 to confer with Dr. C. L. Marlatt and other members of 
the Plant Quarantine and Control Administration staff regarding quarantine regu- 
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lations which affect the shipments of plant material between the United States and 
the Dominion of Canada. 


The Commissioner of Agriculture of Texas, on August 20, issued a revision of 
the regulations governing the growing and marketing of cotton in areas in Texas 
created regulated zones on account of the pink bollworm. Modifications included 
therein are largely those necessitated by the discovery of the pink bollworm in the 
western extension of the main cotton belt in the west-central part of the State. 


Mr. W. A. Duffy, Commissioner of Agriculture of Wisconsin, and Mr. E. L. 
Chambers, State Entomologist, made a tour of Ohio, Pennsylvania and New York 
during Junein a study of the European corn borer and white pine blister rust prob- 
lems in those States. Many of the heavily infested blister rust areas in New York 
were visited and a study was made of the European corn borer control operation 
as carried out, especially in Ohio and Pennsylvania. 


The Federal quarantine on account of the gipsy moth and brown-tail moth has 
been revised, effective August 1, 1928. The revision consists in the enlargement 
of the area designated as ‘‘generally infested”’ to cover a number of towns in Vermont, 
Massachusetts and Connecticut heretofore included in the lightly-infested areas, 
and in a modification which authorizes under inspection and certification the ship- 
ment from the generally-infested area of Christmas trees and greens originating in 
the lightly-infested area. 


On July 24, the Harlingen, Tex., office of the Plant Quarantine and Control 
Administration issued a ‘‘Citrus Census of the Lower Rio Grande Valley of Texas 
as of July 1, 1928." The figures shown were gathered by inspectors enforcing the pro- 
visions of the Mexican fruit worm quarantine and are expected to prove useful 
as a basis for estimates of future administrative needs in connection with this project. 
The synopsis shows a total of 3,419,157 citrus trees growing in the regulated area, of 
which 477,202 have reached the bearing age. 


Mr. F. S. Puckett, Administrative Officer of the Pink Bollworm Service, U. S. 
Department of Agriculture at San Antonio, was transferred on July 1, 1928, to Toledo, 
Ohio, where he became Administrative Officer of the European corn borer control 
project. Mr. 5. D. Smith was promoted from his position in charge of the El Paso, 
Tex., district of the pink bollworm regulatory work to fill the vacancy thus created; 
Mr. J. S. Brock was transferred from Roswell, N.'Mex., to El Paso, Tex., to take Mr. 
Smith’s place; Mr. H. B. Prickett was transferred from Pecos, Tex., to the Roswell, 
N. Mex., area; and Mr. L. D. Harris was promoted to take charge of the regulatory 
work in the Pecos area. 


Mr. E. A. Hodson, formerly of the Agricultural Extension Service of the State of 
Arkansas, was appointed in July to take charge of public relations and similar ex- 
tension work in the Federal pink bollworm field service with headquarters at San 
Antonio, Tex. For several years, Mr. Hodson has been connected with the Agricultural 
Development Department of the Missouri Pacific Railroad Company, and is thor- 
oughly familiar with extension methods. His work will be carried on in cooperation 
with the extension directors of the States of Texas, New Mexico and Arizona, and 
with the Cooperative Extension Service of the United States Department of Agri- 
culture. It is anticipated that a part of each year will be spent in similar work in con- 
nection with the Mexican fruit worm eradication project. 











802 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 21 


The Plant Quarantine and Control Administration, U. S. Department of Agri- 
culture, Washington, D. C., which succeeded the Federal Horticultural Board on 
July 1, has moved from the Entomology Bldg., on the Mall, and has taken over a 
five-story building at 1729 New York Ave., N. W. The Administration, under the 
direction of Dr. C. L. Marlatt as Chief and Mr. S. A. Rohwer as Assistant Chief, has 
been organized into eight administrative units as follows: Foreign Plant Quarantines— 
E. R. Sasscer in Charge; Domestic Plant Quarantines—S. B. Fracker in Charge; 
European Corn Borer—L. H. Worthley in Charge; Pink Bollworm and Thurberia 
Weevil—G. G. Becker in Charge; Moths—A. F. Burgess in Charge; Japanese Beetle— 
C. H. Hadley in Charge; Mexican Fruit Worm—P. A. Hoidale in Charge, and Date 
Scale—B. L. Boyden in Charge. Mr. B. Connor has been appointed as Business 
Manager. 

The Federal white pine blister rust quarantine was revised, effective August 15, 
to include substantially the following changes of interest to shippers: Provision was 
made for the interstate movement, under permit, of five-leafed pines from the gen- 
erally-infected areas consisting of the New England States, New York, and Washing- 
ton, into the more lightly infected States east of the Mississippi Valley quarantine 
line, and also from Washington into Oregon and Idaho, when they have been raised 
from seed in a nursery free from currant and gooseberry plants and with a Ribes-free 
zone around the premises; the prohibition of movement from Wisconsin and Minne- 
sota to Michigan, Pennsylvania, and New Jersey was removed; and the interstate 
shipment of cultivated red and white and mountain currant and cultivated goose- 
berry plants from infected States without a Federal permit and without environs in- 
spection, was authorized, provided they have been dipped in lime-sulphur solution 
of specified strength, maintain the required conditions as to dormancy and defoli- 
ation, and are shipped within the prescribed period. Slight modifications were made 
in the shipping dates for currant and gooseberry plants as related to dormancy and 
defoliation with the expectation that these would correlate more closely with com- 
mercial nursery needs without any increase in the danger of dissemination of the rust 
to new localities. 








Apicultural Notes 


The Interstate Beekeepers’ meeting was held July 25-26 at Dubuque, Iowa. 
This includes the states of Wisconsin, Illinois, lowa, and Minnesota. 

Dr. Martin Schwartz, Reichministerium fir Ernahrung und Landwirtschaft, 
Berlin-Dahlem, Germany, visited the Bee Culture Laboratory, of the Bureau of 
Entomology, on August 11. 


North Dakota beekeepers are fortunate in securing an appropriation of $2,000 
for bee inspection. This is added to the original appropriation. Three deputies 
have been employed under the direction of the State Bee Inspector. 


Miss Winifred S. Hull, temporarily employed as Field Assistant, at the Bee Culture 
Laboratory, of the Bureau of Entomology, resigned on August 25th in order to 
resume her studies at the Medical School of the Johns Hopkins University. 


On June 27th the North Dakota Beekeepers’ Association held a very successful 
meeting at Elizabeth, North Dakota. The meeting was well attended and there was 
an excellent program. The beekeepers were guests of the Elizabeth Kiwanis Club. 
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Dr. L. M. Bertholf, who continued his studies this summer at the Bee Culture 
Laboratory, on the reaction of bees to light of various wave-lengths and intensities, 
resigned his temporary appointment on September 10th to resume his duties as Pro- 
fessor of Biology, at Western Maryland College, Westminster, Md. 

Mr. J. Wayne Beatty, has been granted a honey inspector’s license which author- 
izes him to inspect, sample, grade and certify to the condition of extracted honey 
for warehouse storage in Fargo, North Dakota. This certificate is in compliance 
with the United States Warehouse Act and is sent by the officials of the United 
States Department of Agriculture. 

At the recent meeting of the Louisiana State Beekeepers’ Association the following 
officers were elected: president, Mr. W. E. Anderson, State Entomologist, Baton 
Rouge, La; vice-president, Mr. L. J. Bond, St. Francisville, La.; secretary-treasurer, 
Prof. O. E. Rosewall, Department of Zoology, University of Louisiana, Baton Rouge. 
One of the chief topics of discussion was the development of a marketing scheme. 

Dr. A. P. Sturtevant, in charge of the United States Intermountain Bee Culture 
Field Station, at Laramie, Wyoming, spent several days the week of August 20th 
at the Bee Culture Laboratory, Somerset, Md., conferring with members of the staff 
about the work of the Laramie Station. He returned to his station on August 27. 
While here Doctor Sturtevant also made a study of Septicemia, a disease of adult 
bees recently discovered by Dr. C. E. Burnside. It is thought that this disease exists 
in the Intermountain States. 

The meeting of the Southern States Beekeepers’ Conference held at Texarkana, 
Texas, on August 6 to 7, resulted in the election of the following officers: president, 
Mr. W. E. Joor, Dallas, Tex.; vice-president, Mr. Jes. Dalton, St. Francisville, La.; 
secretary, Mr. W. E. Anderson, State Entomologist, Baton Rouge, La. The next 
meeting is to be held at Baton Rouge the latter part of February. It is the aim of this 
conference to afford a common meeting ground for discussing problems which are 
peculiar to southern beekeeping conditions. 

The Bee Culture Laboratory, of the Bureau of Entomology, through various 
sources has been informed that foreign buyers of honey, particularly in Germany, 
are complaining that much of the honey received from the United States is over- 
heated to the extent that the diastase is destroyed. In order to avoid criticism and to 
facilitate the marketing of our honey in Germany, beekeepers and honey packers are 
warned to apply a minimum amount of heat. Not only is there danger of impairing 
both the flavor and color of honey by the application of too much heat but heating 
also retards granulation, and it is well known that shipments of honey will arrive at 
their destination in much better shape if the honey is solidly crystallized. 

A very peculiar situation has arisen in the apiary of the Bee Culture Laboratory, 
of the Bureau of Entomology, this summer. Ordinarily after the honey-flow from 
the tulip-tree is over the bees gather very little until golden-rod and aster are in 
blossom. This year, however, during July the bees made about 1-™% supers of 
honey, presumably from sweet clover. This honey granulated immediately even 
before the cells are filled. Granulation is so solid that it is impossible to throw out 
the honey with an extractor. In order to salvage anything at all from these supers it 
will be necessary to cut out the combs and melt the wax and honey. Beekeepers in 
this section of the country will have to take particular care to see that this honey is 
not left on the colonies for winter stores. Samples of honey have been sent to the 
Bureau of Chemistry and Soils for analysis. 
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The new Southern States Bee Culture Field Station, of the Bureau of Ento- 
mology, of the United States Department of Agriculture, was opened on July 16th 
at Baton Rouge, La., with Mr. W. J. Nolan, acting temporarily in charge. The Uni- 
versity of Louisiana is supplying laboratory quarters, heat, light, janitor services, 
and other facilities, which mean a considerable saving to the Department of Agri- 
culture. Dr. W. W. Whitcomb, Jr., who received his doctor's degree at the Univer- 
sity of Wisconsin and was recently engaged in entomological work for that state, 
accepted a position as Assistant Apiculturist with the United States Bureau of Ento- 
mology on July 18th, and after spending a couple of weeks at the Bee Culture Labo- 
ratory, in Washington, left for Baton Rouge, where he took charge of the Field Station 
upon the return to Washington of Mr. Nolan on August 30. The new station will 
undertake to study the advisability of establishing standard grades for package bees 
and queens, as well as to study the problems of commercial honey production pecu- 
liar to the South, and make a survey of the principal honey flora of that region. Mr, 
Nolan spoke about this new field station before the Louisiana State Beekeepers’ 
meeting on July 25 to 26, and the Southern States Beekeepers’ Conference at Tex- 
arkana, Tex., on August 6 to 7, as well as participating in the beekeeping program 
of Farmers’ Week held by the University of Florida, at Gainesville, Fla., from 
Aug. 13 to 18. Doctor Whitcomb also attended the Texarkana meeting. On there- 
turn from the Texarkana meeting, Doctor Whitcomb and Mr. Nolan, in company 
with Mr. Jes Dalton for the past few years president of the Louisiana Beekeepers’ 
Association, made a survey of the package bee business around the Hamburg center jn 
Avoyelles Parish in Louisiana. 





Notes on Medical Entomology 


Dr. F. C. Bishopp and Mr. O. G. Babcock of the Bureau of Entomology, visited 
the Kansas State Agricultural College on April 17th and went over the results of the 
experiments on the use of Volck in the control of certain external parasites. 

Early in July H. M. Brundrett, of the Bureau of Entomology, left Dallas, Texas, 
for Schenectady, N. Y., to conduct investigations on the cattle grub. The work was 
shifted later to Herkimer, N. Y., and Mr. Brundrett has now returned to Dallas. 
He stopped over in Washington enroute in both directions. 

On July 6 a conference was held in Dr. A. F. Woods’ office, to discuss the problem 
of the cattle grub, and the work on that insect proposed by the Bureaus of Ento- 
mology, Animal Industry, and Chemistry and Soils. Representatives of a number of 
industries interested were present as well as representatives of the bureaus mentioned. 

Mr. Eric Hearle attended meetings held under the auspices of the British Columbia 
Stock Breeders Association and the British Columbia Wool Growers Association, at 
Kamloops, early in June, where he discussed various insect problems affecting sheep 
raising. Mr. Hearle is making a survey of the tick fauna in southern British Colum- 
bia. He is also making a study of repellents suitable for protecting dairy cattle from 
the attacks of biting flies. On June 20, Mr. Hearle addressed the Rotary Club at 
Kamloops on the control of mosquitoes. 

In July R. W. Wells, a former employee of the Bureau of Entomology was appoint- 
ed Associate Entomologist, and Harold S. Peters and Emory C. Cushing Assistant 
Entomologists. Mr. Wells has been following commercial work since his resignation 
from the Bureau several years ago. He and Mr. Peters are now carrying on cattle 
grub investigations at Herkimer, N. Y. Mr. Cushing is temporarily assigned to 
studies on mosquitoes, with headquarters at Mound, La. David G. Hall, a tem- 
porary appointee, has been assigned to investigations of the cattle grub. 














Forty-First Annual Meeting 


of the 


American Association of Economic Entomologists 
New York, N. Y. 
December 27 to 31, 1928 


























Forty-First Annual Meeting of the American Association 
of Economic Entomologists, New York, N. Y. 


December 27 to 31, 1928 


The 4ist annual meeting of the American Association of Economic 
Entomologists will be held at New York, N. Y., on the above-named 
dates. The meeting of the Section of Plant Quarantine and Inspection 
will be held Thursday, December 27. The Extension Entomologists and 
Insect Pest Survey will hold a meeting in a separate room, starting 
at 3 P.M. 

The opening business session of the general Association and address 
of the President-will be held Friday morning, followed by reading 
of papers through the remainder of that session and the afternoon. 
Reading of papers before the general Association will continue through 
Saturday. Starting at 9:30 a. M., that day, the Section of Apiculture 
will hold its meeting in a separate room. The Entomologists’ Dinner 
will be held at 5:30 p. Mm. Saturday in the American Museum of Natural 
History. No sessions have been scheduled for Sunday. The A. A. A. S. 
has arranged for excursions and entertainments, the details of which will 
be announced at the meeting. Reading of papers will continue through 
the morning session on Monday and the meeting will conclude with a 
final business session in the afternoon. This Association and its Sections 
will meet in the Gymnasium, Thompson Hall, Teachers College, Colum- 
bia University, 120th and Broadway. The Extension Entomologists and 
Insect Pest Survey session will be held at Macy Hall, Teachers College. 


Sectional Meetings 


The meeting of the Section of Plant Quarantine and Inspection will 
be held at 9:30 a. m. Thursday and will continue until 3 p.m. The 
meeting of the Section of Apiculture will be held at 9:30 a. m. Saturday. 


Other Meetings 


The annual meeting of the American Association for the Advance- 
ment of Science, its sections and associated societies, will be held Decem- 
ber 27, 1928 to January 2, 1929. 

The Entomological Society of America will open its meeting on 
Thursday morning, December 27, and will continue through Friday, 
December 28. The annual public address before that society will be 
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delivered by Dr. R. N. Chapman, University of Minnesota, on Friday 
evening at 8 o'clock. Members of this Association are especially in- 
vited to attend this session. 

The Extension Entomologists and Insect Pest Survey will hold a 
meeting on Thursday, December 27, at 3 p. m. The Crop Protection 
Institute will probably have an evening meeting, the details of which 
will be announced later. 


Hotel Headquarters 


The McAlpin Hotel, Broadway and 34th Street, will be headquarters 
for this Association and the Entomological Society of America. Rates 
as follows: 


Single rooms, running water ................ ony $2.75 

nnn kc ba wos nese es hen 6.000% 4.00 

Rooms (accommodating two to four) running water $2.00 to 
$2.50 per person 

Rooms (accommodating two to four) with bath $2.25 to 
$2.50 per person 

Outside (double) rooms, with bath, $3.00 to $3.25 per person 


Railroad Rates 


Practically all railroads offer reduced fares to the meeting of the 
A. A. A. S. Members should secure a certificate when purchasing 
tickets, stating that they are attending the meeting of the American 
Association for the Advancement of Science; leave the certificate at 
the registration room for endorsement and validation, and present 
the certificate when purchasing return ticket to secure one-half regular 
fare for the return trip. A charge of $1.00 will be made for validation. 


Entomologists’ Dinner 


The entomologists’ dinner will be held at the Flying Bird Hall, 
American Museum of Natural History, on Saturday evening, December 
29, at 5:30 o’clock. All entomologists are cordially invited to attend. 


Membership 


Applications for membership can be secured from the Secretary or 
from the Committee on Membership. These should be filled out, 
properly endorsed, and filed with the Membership Committee on or 
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before December 29. Each application must be accompanied with fee 
of $4.00 to cover dues and subscription to the JourNaL for the year 
following election. 
Exhibits 

Members are requested to make exhibits of appliances, apparatus, 
photographs, maps or models demonstrating life history or control 
methods in preventing insect damage. Such exhibits will be displayed 
in Thompson Hall, Teachers College, near the meeting room. Those 
wishing to send exhibits should do so in advance and should correspond 
directly with Dr. William Moore, c/o American Cyanamid Company, 
535 Fifth Avenue, New York City, who is in charge of local arrange- 
ments for the Association. 


A. A. A. S.—Membership 


Special privilege is granted this year to all our members to join the 
American Association without payment of the usual entrance fee. 
Application cards are available through the Secretary of that organi- 
zation. 


Program 
SECTION OF PLANT QUARANTINE AND INSPECTION 
L. S. McLaine, Chairman S. B. Fracker, Secretary 


Thursday Morning Session, December 27, 9:30, Gymnasium, 
Thompson Hall, Teachers College 


Address by the Chairman, L. S. McLaine, Ottawa, Canada. 


1. Report of the National Plant Board. L. A. Strong, Sacramento, 
Calif. 
2. REPORTS OF THE REGIONAL BoarDs: 
The Eastern Plant Board. T. J. Headlee, New Brunswick, N. J. 
The Southern Plant Board. R. W. Harned, A. & M. College, 
Miss. 
The Central Plant Board. F. N. Wallace, Indianapolis, Ind. 
The Western Plant Quarantine Board. M. L. Dean, Boise, 
Idaho. 
3. Recent Developments in Federal Plant Quarantine Activities. 
C. L. Marlatt, Washington, D. C. 
4. Preventing the Spread of the Japanese and Asiatic Beetles. 
C. H. Hadley, Jr., Camden, N. J. 
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5. European Corn Borer Quarantine Work. L. H. Worthley, 
Toledo, Ohio. 

6. The Present Status of Gipsy Moth, Brown-tail Moth and Satin 
Moth Control. A. F. Burgess, Melrose Highlands, Mass. 


Program 
Thursday Afternoon Session, December 27, 2:00 


7. A Brief Summary of Fruit Fly Surveys in Argentine, Spain and 
the Canary Islands. Max Kisliuk, Jr., Philadelphia, Pa. 
8. Forest Diseases of Recent Introduction: 
(a) The Woodgate Rust. H.H. York, Albany, N. Y. 
(b) The European Larch Canker in America. Haven Metcalf, 
Washington, D. C. 
9. Bulb Diseases in Europe. F. L. Drayton, Ottawa, Canada. 
10. The Subjects of Important State quarantines: 
(a) Raspberry Mosaic. J. D. Winter, St. Paul, Minn. 
(b) Alfalfa Weevil and the Alfalfa Meal Industry. W. H. 
Larrimer, Washington, D. C. and G. I. Reeves, Salt Lake 
City, Utah. 


Survey of history and scientific basis of Alfalfa Weevil quaran- 


tines. Introducing recent research on Alfalfa Meal as means 
of spreading pest. 


(c) Present Status of Potato Wart Disease Eradication. W. A. 
McCubbin, Harrisburg, Pa. 

(d) The Present Status of the Sweet Potato Weevil in the 
United States. R. W. Harned, A. & M. College, Miss. 

(e) The Citrus Canker. K. F. Kellerman, Washington, D. C. 

(f) Changes needed in Oriental Fruit Moth Quarantines. 
J. M. Del Curto, Austin, Texas. 


11. Recent Interceptions of Plant Pests. E.R. Sasscer, Washington, 
D. C. 


Reports of Committees. 
Selection of Officers. 


Adjournment. 
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Program 
MEETING, EXTENSION ENTOMOLOGISTS AND INSECT 
PEST SURVEY 


Thursday, December 27, 3 P. M., 
Room 119, Macy Hall, Teachers College 


P. D. SANDERS, Chairman G. F. MacLeop, Secretary 


Committee Reports. 
Appointment of Committees. 


Program 
READING OF PAPERS AND DISCUSSIONS 


1. Some Essentials in the Training of Extension Entomologists. 
L. O. Howard, Washington, D. C. 

2. Administrative Phases of Teaching, Research, Regulatory and 
Extension Entomology. T. J. Headlee, New Brunswick, N. J. 

3. Extension Entomology in Relation to Research Entomology. 
V. I. Safro, Moorestown, N. J. 

4. The Insect Pest Survey. J. A. Hyslop, Washington, D. C. 

Report of Nominating Committee. 

Election of Officers. 

Adjournment. 


Program 
AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


Friday Morning Session, December 28, 9:30, Gymnasium, 
Thompson Hall, Teachers College 


Report of the Secretary. 

Report of the Executive Committee, by President W. B. Herms. 

Report of the Representative to the National Research Council, by 
W. A. Riley, St. Paul, Minn. 

Report of the Committee on Policy, by R. W. Harned, A. & M. College, 
Miss. 

Report of the Trustees of the Crop Protection Institute, by W. C. 
O’Kane, Durham, N. H. 

Report of Scientific Trustee, Tropical Plant Research Foundation, by 
Herbert Osborn, Columbus, Ohio. 
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Report of the Representatives on the Council of the Union of American 
Biological Societies, by A. L. Quaintance, Washington, D. C. 

Report of the Committee on Nomenclature, by J. A. Hyslop, Wash- 
ington, D.C. 

Report of Committee on Endowment, by A. F. Burgess, Melrose High- 
lands, Mass. 

Report of Editorial Board on Index to Economic Entomology, by E. P. 
Felt, Stamford, Conn. 

Report of Board of Trustees for Permanent Fund, by C. W. Collins, 
Melrose Highlands, Mass. 

Report of the Committee on United States National Museum, by W. E. 
Hinds, Baton Rouge, La. 

Report of Program Committee, by C. H. Hadley, Camden, N. J. 

Report of Committee to Formulate Plans for Investigation of the Cod- 
ling Moth from Biologic and Control Standpoints, by A. L. Quaint- 
ance, Washington, D. C. 

Report of Advisory Committee, Entomologists and Agronomists on 
Research and Control of European Corn Borer, by George A. Dean, 
Manhattan, Kansas. 

Report of Committee on Insect Pest Survey, by C. R. Crosby, Ithaca, 
FP 

Report of Committee on Recommendations to Secretary of Agri- 
culture with Reference to Needs for Foreign Stations to Study Insect 
Pests, Plant and Animal Diseases Introduced or Likely to be Intro- 
duced, by P. J. Parrott, Geneva, N. Y. 

Report of Committee on Training of Entomologists, by W.C. O'Kane, 
Durham, N. H. 

Appointment of Committees. 

Miscellaneous Business. 

New Business. 

Annual Address of the President, W. B. Herms, Berkeley, Calif. 

1. The Experimental Method as Applied to Entomological Investi- 
gations. 

Discussion of the Presidential Address. 
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READING OF PAPERS 


INsEcTS AS BI1oLoGicaL CONTROLS 


2. Factors Afiecting the Feeding Rate of Rodolia cardinalis (Muls.). 
(5 min.) (Lantern.) A. W. Cressman, New Orleans, La. 
Measures of the influence of natural factors on feeding rate. 


3. The 1928 Work with Trichogramma for Control of the Sugarcane 
Borer. W. E. Hinds and Herbert Spencer, Baton Rouge, La. (5 min.) 
(Lantern. ) 

The artificial hibernation, propagation and distribution of Trichogramma minutum 
Riley in fields of corn and sugarcane during 1928 on a rather large scale have con- 
firmed the encouraging results obtained in 1927, and indicate possible usefulness of 
this procedure for field control of the Sugarcane Borer, (Diatraea saccharalis Fabr.). 


Program 
Friday Afternoon Session, December 28, 1:30 


READING OF PAPERS 


Insects AFFECTING Decipvowus FRUvITS 


4. Further Observations on the Use of Chemically Treated Codling 
Moth Bands. (5 min.) E. A. Siegler, Washington, D. C. and Luther 
Brown, M. A. Yothers and W. P. Yetter, Jr., Fort Collins, Colo. 

This paper includes some of the principal results and a brief discussion of recent tests 
conducted under different climatic conditions. 

5. A Laboratory Method for Determining the Attractiveness of 
Bands to Codling Moth Larvae. (5 min.) (Lantern.) C. R. Cut- 
right and J. S. Houser, Wooster, Ohio. 

The method is described and some results obtained by its use are given. 


6. Codling Moth Baits in Southern Indiana. (5 min.) L. F. Steiner, 
Lafayette, Indiana. 
The results of 1927 experiments with a large variety of fermenting and chemical baits 

and of a practical large scale test with the best of these in 1928. 

7. Miscellaneous Codling Moth Studies. (5 min.) L. F. Steiner, 
Lafayette, Ind. 


8. The Unsprayed Check Tree as an Indicator of Seasonal Codling 
Moth Activity. (5 min.) W.S. Regan, Yakima, Wash. 


Frequent thinning (about 10 day intervals) throughout the season, of an unsprayed 
tree, for worms and ‘‘Stings,” throws some interesting light on worm activity. 
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9. A Determination of the Lethal Dosage of Arsenic for Missouri 
and Colorado Codling Moth Larvae. (5 min.) By Leonard Haseman 
and V. F. Burk, Columbia, Mo. 

Worms from Colorado and worms taken at Columbia, Missouri, of like sizes, weights 
and ages were fed measured quantities of arsenic and the Missouri worms showed 
greater resistance to the poison than did those from Colorado. 

10. Further Studies on the Relative Resistance to Arsenical Poison- 
ing of Codling Moth Larvae. (5 min.) (Lantern.) W. S. Hough, 
Winchester, Va. 

A comparison of Colorado, Virginia and Washington codling moth larvae. 

11. Observations on the Oil-Nicotine Combination for the Control 
of Codling Moth and other Apple Insects in the Pacific Northwest. 
(5 min.) F. B. Herbert, San Francisco, Calif. and M. D. Leonard, 
Louisville, Ky. 

Two years of experimental work in the Pacific Northwest indicates that a combina- 
tion of oil and nicotine may have an important place in the apple spray program. 
Satisfactory and economical control of codling moth and the other more important 
apple insects has been obtained and the spray residue problem simplified. 

12. A Field Test of the Effect of Artificial Light on the Behavior of 
the Codling Moth, Carpocapsa pomonella. (5 min.) (Lantern.) W.B. 
Herms, Berkeley, Calif. 

Electric lights were suspended over a block of trees, consisting of mixed varieties of 
apples. The plot was flooded with light each evening for about two hours from 
April 26 to June 30. Temperature records were kept and foot candle meter readings 
were made of the light intensities. Trees of the same variety showed a smaller 
percentage of wormy apples in the lighted area than those without. 

13. An Operation in Practical Control of Codling Moth in a Heavily 
Infested District. (5 min.) (Lantern.) T. J. Headlee, New Bruns- 
wick, N. J. 

This paper is an account of the third and final year and shows still further increase in 
fruit free from codling moth injury. 

14. Preliminary Report on Attrahents for Peach Insects. (5 min.) 
O. I. Snapp and H. S. Swingle, Fort Valley, Ga. 

Listing a number of chemicals attracting peach insects. 

15. Fourth Contribution to a Study of Baits (with special reference 
to Oriental Fruit moth). (5 min.) S. W. Frost, Arendtsville, Pa. 
The catches from a great variety of baits are summarized and the results of control 

blocks are given. 

16. Hydrated Lime in Summer Sprays for the Control of the Oriental 
Fruit Moth: A Preliminary Report. (5 min.) (Lantern.) L. A. 
Stearns and R. B. Neiswander, Ironton, Ohio. 

A record of the results of laboratory tests and orchard spraying in Ohio during 1928. 
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17. Factors that Limit Control Efforts for the Oriental Peach Moth. 
(5 min.) (Lantern.) Alvah Peterson, Columbus, Ohio. 

A general review of the writer’s observations and opinions on the possibility and 
probability of controlling the oriental peach moth. Certain factors, which are 
frequently overlooked or ignored by investigators, are discussed. 

18. Preliminary Tests with Possible Repellents of the Oriental 
Peach Moth. (5 min.) (Lantern.) J. W. Lipp, Philadelphia, Pa. 
Paper describes preliminary methods and materials used. An apparatus for field 

testing is described. 

19. Relation of Snow Cover to Infestation by the Grape Berry 
Moth (Polychrosis viteana Clemens). (5 min.) (Lantern.) F. Z. 
Hartzell, Geneva, N. Y. 

Infestation was found to be closely related to amount of snow cover present during 
periods of low temperatures; remedial measures are suggested. 

20. Life History and Control of the Grape Berry Moth in Delaware. 
(5 min.) H. L. Dozier and H. G. Butler, Newark, Del. 

Records a third brood of worms in Delaware under 1928 conditions and value of 
late coverage. 

21. Syneda alleni Grt., a cutworm destructive to blueberry in Maine. 
(5 min.) C. R. Phipps, Orono, Maine. 

Some observations upon the biology, economic importance, and control of Syneda 
alleni, a Maine blueberry pest. 

22. Effects of Oil Sprays on the Maturity of Citrus Fruits. (5 min.) 
(Lantern.) O. C. McBride and W. W. Yothers, Orlando, Fla. 

Influence of the oils on the lethal maturity ratio. 

23. Seasonal History of the Mexican Fruit Worm (Anastrepha 
ludens L.) in Cuernavaca in 1928. (5 min.) (Lantern.) M. McPhail 
and C. I. Bliss, Mexico City, Mex. 

Results of seasonal history study based on insectary records. 

24. The Bud Moth in Western New York. (5 min.) (Lantern.) 


S. W. Harman, Geneva, N. Y. 

Importance of the bud moth in western New York apple orchards and difficulties 
encountered in securing control of an apple pest, which heretofore has not been 
regarded as important to the apple industry. 


25. Further Results with Fish Oil as an Adhesive. (5 min.) (Lan- 
tern.) H.L. Dozier, Newark, Del. 


Results briefly of extensive use of fish oil as a sticker in various combinations on 
apple, grapes and peaches in Delaware during past summer. 
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Program 


Saturday Morning Session, December 29, 9:30 
READING OF PAPERS 
Insects AFFECTING CEREAL, FoRAGE AND FIELD Crops 


26. Leafhopper Injury to Legumes. (5 min.) (Lantern.) F. W. 

Poos, Rosslyn, Va. 

A preliminary report on studies pertaining to injuries of forage crop legumes which 
are caused by leafhoppers; particularly the species responsible for the injury. 
(Possible disease relationship.) 

27. Predicting Outbreaks of Eutettix tenellus Baker; the purpose of 
predictions under present conditions. (5 min.) Walter Carter, Twin 

Falls, Idaho. 


With the development of research on the sugar beet leafhopper problem and with 
changed agricultural conditions it is desirable to re-state the purposes to be 
achieved in predicting outbreaks of the insect. 

28. Eutettix tenellus Baker as a Factor in the Production of Nicotine 
for Insecticidal Purposes. (3 min.) Walter Carter and R. G. Crawford, 

Twin Falls, Idaho. 


29. Tropisms of the Medican Cotton Boll Weevil (Anthonomus 
grandis Boh.). (Read by title.) E. F. Grossman, Gainesville, Florida. 


30. Eupelmus popa Girault, a parasite of the Sorghum Midge, 
Contarinia sorghicola Coq. (5min.) L.C. Woodruff, Lawrence, Kansas. 


Observations on the biology with speci! reference to the feeding habits. 


31. Attempts to Protect Sweet Corn from Infestation with the Corn 
Ear Worm, Heliothis obsoleta (Fab.). (5 min.) S. B. Freeborn, Davis, 
Calif. 


Approximately 10,000 individual ears of sweet corn were classified as to their stage of 
development at the time of treatment with several standard and some new drugs 
to test the efficacy of these products as insecticides or repellents of the corn ear 
worm. 


EvuROPEAN CorRN BORER 


32. A General Summary of the European Corn Borer Situation in 
the United States at the Close of 1928. (5 min.) D. J. Cafirey, Arling- 
ton, Mass. 

A brief report upon the more important developments during 1928. 
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33. Nutrition as a Factor in the Responses of the European Corn 
Borer. (5 min.) (Lantern.) J. S. Houser and L. L. Huber, Wooster, 
Ohio 
This paper calls attention to the growing recognition of the fact that European corn 

borer abundance is greatly determined by the growth condition of the host. The 

various responses of the insect, such as the rate of spread, the rate of accumulation, 
the seasonal fluctuation in population and the ultimate saturation point are 
influenced by the physico-chemical processes of the corn plant. 

34. Some Factors Determining Corn Borer Damage. (5 min.) 
L. H. Patch, Sandusky, Ohio. 

Oviposition and mortality of the corn borer are discussed in relation to the date of 
planting of corn, and also the mortality in relation to type and variety of corn. 

35. A Study of the Abundance of Pyrausta nubilalis Hubn. in Maize 
in Southwestern France. (3 min.) H. L. Parker, Hyeres, Var, France. 

36. Pyrausta nubilalis in Europe; Notes on Infestation and Para- 
sitism from 1926 to 1928. (3 min.) H. L. Parker, Hyeres, Var, France. 


MISCELLANEOUS 


37. Two Scale Insects, their Biology and Control. (5 min.) G. W. 
Herrick, Ithaca, N. Y. 

38. The More Important Insect Problems of Haiti. (Read by Title.) 
R. C. Smith, Port-au-Prince, Haiti. 
A summary of the principal insects of economic importance in Haiti with brief 

accounts of their activities and control practised. 

39. Insects in Relation to Plant Diseases. (5 min.) A.A. Granovsky 
Madison, Wisc. 
A brief discussion of the role of insects in transmission and dissemination of fungous, 

bacterial and virous diseases of plants. 

40. Application of One of Pearson’s Probability Theorems to certain 
types of Entomological Data. (5 min.) (Lantern.) F. Z. Hartzell, 
Geneva, N. Y. 


The usual method of computing probable errors is not applicable to certain kinds of 
data. Pearson has developed a theorem which offers a way out of the difficulty. 


41. Leaf Hopper Immigrants of Economic Interest. (5 min.) Her- 
bert Osborn, Columbus, Ohio. 


Of the many species of leaf hoppers that have migrated into the United States a con- 
siderable number have economic importance and it is desirable to determine their 
source, the means of introduction and the possible methods of exclusion for other 


species liable to find entrance. 
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Insects AFFECTING ORNAMENTAL PLANTS 


42. Effects of Oil Concentration and Population Density on Camphor 
Scale (Pseudaonidia duplex) Control with Oil Emulsions. (5 min.) 
(Lantern.) C. I. Bliss and A. W. Cressman, New Orleans, La. 

Oil concentration and population density as they influence mortality. 

43. Observations on the Life Cycle of the Mealybug (Pseudococcus 
citri) as a Pest of Greenhouse Omamentals. (5 min.) C. A. Weigel, 
Washington, D. C. 


Program 
SECTION OF APICULTURE 
H. F. Witson, Chairman E. N. Cory, Secretary 


Saturday Morning Session, December 29, 9:30, Room 125, 
Macy Hall, Teachers College 


Address by the Chairman, H. F. Wilson, Madison, Wisconsin. 


READING OF PAPERS AND DISCUSSIONS 


1. The Presence of Wax-globules as a Cause of Cloudiness in Honey. 
(5 min.) E. L. Sechrist, Washington, D. C. 

2. The Effect of Color Classification on the Domestic and Foreign 
Market. (10 min.) J. I. Hambleton, Washington, D. C. 

3. The Yeasts of Honey and How they are Carried by the Honey Bee. 
(10 min.) H. F. Wilson and G. E. Marvin, Madison, Wisc. 
A discussion of the yeasts found in honey and a report on the determination of these 

yeasts from various parts of the bee. 

4. Preliminary Report on Formaldehyde Gas Treatment of American 
Foulbrood Combs. (10 min.) C. E. Burnside, Washington, D. C. 

5. The Respiratory Exchange of the Honey Bee. (5 min.) G. H. 
Vansell, Davis, Calif. 
Notes on amount of carbon dioxide and water produced in the hive. 

6. Brood Rearing Cycle of Carniolan Bees. (10 min.) W. J. Nolan, 
Washington, D. C. 

7. Weather and its Influence on Changes in Hive Weight. (10 min.) 
J. Alex. Munro, Fargo, N. D. 

8. The Effects of Moving Bees at Orchard Blooming Time. (10 min.) 
Ray Hutson, New Brunswick, N. J. 











9. Definition of a Commercial Beekeeping Region. (10 min.) E. F. 
Phillips, Ithaca, N. Y. 

10. The Influence of Humidity upon the Sugar Concentration of the 
Nectar of Various Flowers. (5 min.) O. W. Park, Ames, Iowa. 


A positive correlation is shown between humidity of the air and the sugar concentra- 
tion of the nectar of various flowers. 


11. Discussion of a possible Reorganization of the Apiculture Section. 
Reports of Committees. 
Selection of Officers. 


Adjournment. 
Program 
Saturday Afternoon Session, December 29, 1:30 
READING OF PAPERS 


INsEcTs AFFECTING Decipvuovus FRvITS 


(Japanese and Asiatic Beetles) 


44. Effects of Geranium on the Japanese Beetle. (5 min.) C. H. 
Ballou, Moorestown, N. J. 
Japanese beetles feed on geraniums, especially flowers. Paralysis follows, from which 

many recover. 

45. Soil Treatment for Japanese Beetle Control. (5 min.) E. N. 
Cory and P. D. Sanders, College Park, Md. 


Methods of application of carbon bisulphide emulsion, costs and apparent results. 


46. Distribution and Abundance in New York of Oriental Beetles, 
Anomala orientalis, Aserica castanea and Serica similis. (5 min.) 
(Lantern.) H.C. Hallock, Westbury, L. I., N. Y. 

Records include not only the ranges of the insects but notes on their general aburié 
dance in the various localities where they occur. 

47. A Trap for the Japanese Beetle (Popillia japonica Newm.). 
(5 min.) (Lantern.) E. A. Richmond and F. W. Metzger, Moorestown, 
N. J. 


Four years’ experiences relative to the evolution of a trap for the Japanese beetle. 


48. Hot Water Treatment of Nursery Plants. (5 min.) W. E. Flem- 
ing, Moorestown, N. J. 


Data obtained during the past two years indicates that several varieties of plants can 
be treated successfully to destroy the immature stages of the Japanese beetle. 
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49. Some Observations on Japanese Beetle Injury. Part I. Un- 

sprayed Communities. (5 min.) V. I. Safro, Trenton, N. J. 

Effect of several factors upon food preferences in unsprayed communities. 

50. Some Observations on Japanese Beetle Injury. Part II. Sprayed 

Communities. (5 min.) G. F. MacLeod, State College, Pa. 

51. The Control of the Asiatic Beetle in Lawns. (5 min.) (Lantern.) 

R. B. Friend, New Haven, Conn. 

The Asiatic beetle as a lawn pest may be controlled by poisoning the soil with lead 
arsenate. The poison may be applied as a suspension in water or mixed with a 
top dressing of loam, or it may be mixed directly in the soil. 

52. Methods of Obtaining Emergence of Tiphia Adults from Im- 
ported Cocoons for Introduction Against the Japanese Beetle. (5 min.) 

(Lantern.) H. W. Allen and R. W. Burrell. 


After developing and trying nearly a score of different setups for obtaining emergence 
of Tiphia cocoons, it has been found that incubation in a damp cellar with moisture 
and humidity control combined with the isolation of the cocoons singly in venti- 
lated glass vials gives excellent results. 


INSECTICIDES AND APPLIANCES 

53. Variations in Resistance of Aphids to Toxic Sprays. (5 min.) 
(Lantern.) Neely Turner, New Haven, Conn. 

A brief discussion of this subject citing data obtained by very accurate methods to 
show the differences in resistance of different species to the same spray. 

54. A Substitute for Arsenic as an Insecticide. (5 min.) (Lantern.) 
N. E. McIndoo, Washington, D. C. 

Comparative laboratory tests, conducted in 1923 and 1928, on 5 species of larval 
insects, showed the average toxicities of cuprous cyanide and acid lead arsenate 
to be the same. 

55. Experiments with Talc and Other Dusts Used Against the Larvae 
of the Oriental and Codling Moths. (5 min.) (Lantern.) B. F. Driggers, 
New Brunswick, N. J. 

Finely ground talc and mica dusts, when dusted lightly on foliage, killed from 90 to 
100% of the newly hatched iarvae. Ordinary orchard dusts—such as lime and 
sulfur—killed less than 50% of the larvae under the same conditions. 

56. Mercury Salts as Soil Insecticides. (5 min.) (Lantern.) Hugh 
Glasgow, Geneva, N. Y. 

Various salts of mercury have been found to be efficient insecticides for use in the 
control of certain types of soil-inhabiting insects. 

57. Manganese Arsenate as a Control for the Codling Moth. (5 min.) 
(Lantern.) R. L. Miller, Sanford, Fla. 

Progress report giving results of laboratory and field work. 
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58. The Role of Bordeaux as a Leafhopper Insecticide. (5 min.) 
(Lantern.) D. M. De Long, Columbus, Ohio. 


59. Tolerance of Different Species and Varieties of Plants to Naptha- 
lene Vapor. (5 min.) (Lantern.) Albert Hartzell, Yonkers, N. Y. 


The tolerance of 150 species and varieties of plants were tested to naphthalene vapor 
and the effect of this fumigant on red spider and thrips noted. 


60. Adherence of Some Dust Materials. (5 min.) D. F. Barnes and 
S. F. Potts, Melrose Highlands, Mass. 
The paper records briefly the results of three years study of the relative adherence of 


certain insecticide dusts and adhesives. The effect of various meteorological 
conditions is considered. 


61. A Correlation between Oil Sprays and Chlorophyll Content of 
Foliage. (5 min.) (Lantern.) J. M. Ginsburg, New Brunswick, N. J. 
Leaves from apple trees sprayed with 1% oil contained more chlorophyll and exhibit- 

ed later leaf drop than leaves from trees not sprayed with oil. 

62. The Mixture of Oil and Water in Spray Tanks. (5 min.) R. H. 
Smith, Riverside, Calif. 


63. Determining Hydrocyanic Acid Gas Concentration in Fumiga- 
tion Experiments. (5 min.) (Lantern.) C. O. Eddy and E. N. Geddings, 
Clemson College, S. C. 


64. Recent Progress in the Chemistry of Derris. (5 min.) R. C. 
Roark, Washington, D. C. 
Rotenone, the active principle of Derris elliptica, occurs in the root to the extent of 
about 2% per cent. The chemical properties and compatabilities of rotenone 
are described. 


65. Weights of Various Fumigants that can be Vaporized in a 1,000 
Cubic Foot Fumigating Chamber. (5 min.) (Lantern.) R. C. Roark 
and O. A. Nelson, Washington, D. C. 


A table shows the weights of about thirty fumigants that can be vaporized in a 1,000 
cubic foot fumigating chamber at temperatures from 32° to 122° F. 


66. The Growth of the Foliage and Fruit of the Apple in Relation to 
the Maintenance of a Spray Coating. (5 min.) (Lantern.) C. C. 
Hamilton, New Brunswick, N. J. 

Weekly measurements were made to determine the rate of foliage and fruit 
growth on two varieties of apples. Samples of fruit and foliage were collected at 
each date of measuring the growth and analyses were made to determine the arsenic 
they contained. The results cover the period of active growth. 
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Program 
Monday Morning Session, December 31, 9:30 
READING OF PAPERS 


Insects AFFECTING TRUCK Crops 


67. Notes on the Potato Scab Gnat, Pnyxia scabieti Hop. (5 min.) 
(Lantern.) H. L. Gui, Wooster, Ohio. 

This paper contains a discussion of the potato scab gnat based upon observations 
made since 1926. Some of the results of experimental work conducted on this 
insect are included. 

68. A Study of the Digestive Enzymes of the Potato Beetle at varied 
pH. (5min.) (Lantern.) D. E. Fink, Philadelphia, Pa. 

This study shows the pH range, the optimum activity and type of the digestive 
enzymes found in the potato beetle. 

69. Mexican Bean Beetle. (5 min.) L. M. Peairs, Morgantown, W. 
Va. 

Results of control measures during season of 1928 in West Virginia. 

70. Spraying for the Control of Onion Thrips in Massachusetts, 
(5 min.) A. I. Bourne, Amherst, Mass. 

Effective control secured by a combined spray of Fish Oil Soap and Nicotine Sulfate. 
The development of an effective spray program based on seasonal development of 
the insect. A new power outfit adapted to field spraying of onions. 

71. Onion Maggot Control. (5 min.) (Lantern.) Hugh Glasgow, 
Geneva, and H. J. Cook, Ithaca, N. Y. : 
Recent experiences in New York State with different methods for the control of the 

onion maggot. 

72. The Status of the Onion Maggot (Hylemyia antiqua Meig.). 
(5 min.) H. F. Wilson, Madison, Wisc. 


The onion maggot has been a very serious pest in Wisconsin and is becoming more 
so each year. This account deals with its distribution, a historical review of the 


damage and possible lines of control. 

73. A Contribution to the Study of Control Measures for Cucumber 
Beetles (Diabrotica duodecempunctata Oliv. and vittata Fabr.). (5 min.) 
(Lantern.) H. C. Huckett, Riverhead, L. I., N. Y. 

This paper presents in brief form an account of studies in the control of cucumber 
beetles in which special emphasis is laid on ways and means of killing them. 

74. Observations on the Carrot Rust Fly (Psila rosae Fab.) in 
Massachusetts. (5 min.) W. D. Whitcomb, Waltham, Mass. 
Discussion of seasonal history, habits, host plants and results of preliminary control 

experiments. 
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75. The Carrot Rust Fly Problem. (5 min.) Hugh Glasgow, Geneva, 
and J. G. Gaines, Ithaca, N. Y. 


The relative value of cultural methods and insecticides in the control of the Rust fly 
is considered. 


Insects AFFECTING FOREST AND SHADE TREES 


76. Calosoma Beetle Trap. (5 min.) (Lantern.) C. W. Collins and 
J. E. R. Hoibrook, Melrose Highlands, Mass. 


Development of trap for ascertaining population of Calosoma sycophanta and inci- 
dentally other tree climbing beetles, with possibilities of its use in collecting on a 
large scale for further colonization against the gipsy moth. 

77. The Need for Investigations on Shade Tree Insects. (5 min.) 

E. P. Felt, Stamford, Conn. 


The numerous valuable shade trees of the country, many irreplaceable, amply 
justify an extensive research program. 


Insects AFFECTING THE HOUSEHOLD AND STORED PRopUCTS 

78. Revival of Plodia Larvae and Oryzaephilus Adults After Com- 
mercial Vacuum Fumigation with Carbon Disulphide at Fresno, Cali- 
fornia, in 1926-27. (5 min.) J. C. Hamlin, Salt Lake City, Utah. 
Discussion of the conditions, intervals and percentages of revival of grown Indian- 

meal moth larvae and saw-toothed grain beetle adults after fumigation with carbon 

disulphide and carbon dioxide under the general conditions of operation employed 

at the two commercial vacuum fumigation plants in the San Joaquin Valley of 

California from August, 1926 to February, 1927. 

Film showing Delegates to Fourth International Entomological 
Congress, also Scenes of Cornell University Campus and Vicinity. 
J. A. Manter, Storrs, Conn. 


FINAL BUSINESS 


Report of Committee on Resolutions. 
Report of Committee on Membership. 
Reports of other committees. 
Nomination of JOURNAL officers by advisory committee. 
Report of Committee on Nominations. 
Election of Officers. 
Miscellaneous business. 
Fixing the time and place of next meeting. 
Final adjournment. 
W. B. Hers, President, 
Berkeley, Calif. 


C. W. Co.uins, Secretary, 
Melrose Highlands, Mass. 
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